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INTRODUCTION 
This Training Guide has been prepared as an eduentional material to be nged ^ 
familiarize mechanics with Japanese medium transport Yo-LlA. 


This Guide deals with the generalities of Lhe oubline, compocition and Tune І. 
of each system but does not give the actual job deseription ACH ая removal or 
installation procedures of Functional units or interier meenanism aua Punch Lor 
in details. 

" М ` * в ' ы ч ~ sa = eee tT vy 
Consequently, if such information is needed, the operator is requested 52 reve 
to the various YS-ll manuals. 
Therefore, this Training Guide only serves as a guide for the various fz-.. 
manuals and it should be noted that it does not deal with the detalls necessary 
for actual work practices. 


This Training Guide should not be used by the operator for their operation ог 
maintenance. 


Service Department, Nihon Aeroplane Manufacturing Co., Ltd. 


Toranomon Daiichi Bldg., 1, Shiba-Kotohira-cho, 
Minato-ku, Tokyo 


Tel. (503) 3211 


First Issue: June 30/67 
Revision: December 15/67 
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Chapter 1 INTRODUCTION 


General 


The Ү5-11 is an all metal, low wing, monoplane with a wing and tail of 
cantilever, stressed skin construction and a fuselage with circular section 
of stressed skin construction, 


In the L.H. and Н.Н. wing nacelles are installed 2 Rolls Royce Dart Mark 
542-10 turboprop engines. 


Summary 


Structurally the fuselage consists of 3 parts; forward, center and aft 
sections, 


The fuselage is pressurized all the time during flight and at 20,000 ft of 
flight altitude, the cabin altitude is maintained at 8,000 ft. 


The fuselage is divided into 2 parts; the above-floor space and the under- 
floor space by aluminum honeycomb floor. Above the floor are located the 
cockpit, cabin, galley, toilet and cargo compartment. The space below the 
floor is occupied by the nose gear compartment, electrical compartment, 
belly cargo compartment, flight control compartment, hydraulic compartment 
and air conditioning compartment. 


The crew consists of 5, the pilot, copilot, observer and 2 stewardesses 
and the cabin arrangement provides 60 passenger seats. 


The wing consists of the center wing and the L.H. and R.H outer wings, 
the former being joined to the center fuselage permanently and the latter 
joined to the center wing with bolts. 


Outboard the necelle, between the spars in the outer wing is located the 
integral fuel tank and inboard the nacelle are the water methanol bag tank 


and the fuel bag tank. 


The landing gear mechanism is of nose gear type, fully retractable with 
the nose gear hydraulically steerable and the main gear with the anti- 


skid mechanism, 


The 3 flight control surfaces are manually controlled by the pilot or the 
copilot. 


The flap is of Fowler type, actuated by a hydraulic motor through a torque 
tube. 


The engines and the propellers are electrically deiced and deicers of rubber 
boots type are installed on the leading edges of the wing and the tail. 
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The hydraulic pressure of 3,000 psi is used to actuate the landing gear, 
brake steering etc. As for fire extinguishing device, fire in each 
engine, deicing heater, landing gear bay or nacelle can be extinguished 
separately. 


The electronic equipment includes communication units such as HF and VHF 
and navigation units such as VOR, LOC, G/S, Marker etc. Provision is also 
made for installing the weather radar and auto-pilot mechanism. 


DC, constant frequency AC and wild frequency AC power sources are utilized 
to activate the above-mentioned systems. 


1.3 Operation 


The YS-11 сап be operated within the operating temperature limitation; 
-509С to ISA + 30°C of the outside air temperature except the following: 


l. Water methanol injection permissible above -20?C. 
2. External power starting permissible above -30?C. 
3. Internal power starting permissible above -10?C. 


l.h Leading Particulars 
1.4.1 Weights 


The breakdown of the take-off gross weight under a typical loading 
condition is given below: 


LB (Kg) LB (Kg) 
Weight Empty 31,970 (14,500) 
Additional Equipment 550 ( 249) 
Сгем Pilots (2) 340 (154) 
Stewardesses (2) 260 (118) 
Baggage бо ( 27) 
660 (299) 660 (299) 
Operational Weight 33,150 115,050) 
Payload 15,320 ( 6,950) 
Passengers (160x60)9,000 (h,080) 
Cargo 4,300 (1,945) 


Additional Load 2,020 ( 925) 


15,320 (6,950) 


Zero Fuel Weight 48,500 (22,000) 
Oil ah ( 38) 
Fuel h 875 ( 2,212) 
Water Methanol 551 ( 250) 
Take-off Weight 54,010 (24,500) 
Dec 15/67 1 
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[ 1... Breakdown of hmpty Weight (Мерегенсес Lo Your Туре рег) 


| The enleulatod breakdown ef the amply weight P5 piven telow lyst O j: 
Airerame sLpuetgre МСК) 
Wins 6,610 ( 3,00.) 
Tail 1,165 ( 664) 
Vouselare 5,525 (72,506) 
anding Gens 2,110 (195) 
Nacelles 1,541 ( 699) 
Total 17,257 (7,828) 
Tower Plant 6,181 (2,805) 


Basic Esulpment 


instrument System 205 ( 93) 
Flight Control System 719 ( 396) 
Hydraulic System 602 { 273) 
Electrical System 1,863 ( 855) 
Zlectronic System 1,039 ( 112) 
Interior Equipment 3,029 (1,374) 
Air Conditioning Systen TT6 ( 352) 
Deicing System 357 ( 162) 
Oxygen System 31 ( 1h) 
Fire Extinguishing System 97 ( hh) 
Stairway 315 ( 143) 
Total 9,033 (4,098) 
Miscellaneous 
Paint and Exterior Marking TT | 35) 
Undrainable Oil ho ( 18) 
Unusable Fuel 220 ( 98) 
Total 337 ( 151) 
Empty Weight 32 ,811(14 882) 
1.4.3 Operating Limitations 
Weight Limitation Ү5-11 IS-llA 
Maximum Take-off Weight 51,800(23,500) 54 ,010(21,500) 
Maximum Landing Weight 49 ,600( 22,500) 52,910(21,000) 
Maximum Zero Fuel Weight W5,640(20,700) 9,500(22,000) 


C.G. Limitation 
With flap O° and landing gear down 


Weight Most Forward Most Rearward 
LE( Ke) 7 MAC 7 МАС 
35,270 (16,000) 15 36 

I 54,010 (2h,500) 22l 36 
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Leleh прое Limitation 


below | 34 6606 MP 


Maximum Operating: Timi bal ton 
aboye pa, pU FL 


Operating peed 


Flap angle less than 10^ 
Flap Extended оробой Flap angle Jess than =! 
Flap angle less than 32 


Landing Gear Operating Speed Down 
Чр 


Landing Gear Extended Speed 
Landing Light Extended Speed 


1.4.5 Towing Load 


Ув 


The supporting structure of each main landing gear has been designed for 
| the limit towing load of 8,294 lbs (3,762 Kg). 


1.4.6 Jacking Load 


The structures around the jacking points have been designed to be 


П support the aircraft weight of 54,010 105 (24,500 Кд). 


1.4.7 Cabin Pressure Load 


Each section of the pressurized fuselage has been designed for the norma. 
operating pressure of 1,16 psi which corresponds to the cabin altitude ot 


8,000 ft at the flight altitude of 20,000 ft. 


1.4.8 Floor Loading and Allowable Weight of Passengers and Cargo Loading © 


Fuselage Floor 


Floor Loading 
ИМ > 
Item lbs/ft^ (Kg/m^) 


Cabin 75 (366) T5 (366) 
Forward Cargo Comp't 52 seats 30" pitch 


(RH) 52 seats 34" pitch} 100 (488) 
60 seats 34" pitch 


Forward Cargo Comp't 52 seats 34" pitch 100 (488) 


(LH) 
Aft Cargo Comp't 100 (488) 
Belly Cargo Comp't 65 (317) 
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Allowable 


Wel 
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hts lbs (g` 


1,502 ( САС! 
2,500 (1,135; 
1,200 { 545) 
1,000 ( 454) 
2,000 ( 908) 
1,100 { 500) 
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General Data 
Wing 
Wing рап 
Wins Chord (root! 


" (Lip) 
" (MAC) 
Airfoil (root) 
" (Lip) 
Angle of Attack (root) 
" (11р) 


Pihedral 
Aspect Ratio 
Taner Ratio 


Tail (Horizontal) 
wing Span 


Wine Chord 
и 


(root) 
(tip) 
Airfoil (root) 
17 (tip) 
Angle of Attack 
Dihedral 
Aspect Ratio 
Taper Ratio 


Tail (Vertical) 


Height 

Wing Chord (root) 
" (tip) 

Airfoil (root) 
" (tip) 


Aspect Ratio 
Taper Ratio 


Fuselage 
Length 


Maximum Diameter (Outer) 


Landing Gear 


Wheel Size (Main) 
" (Nose) 
Tire Size and Pressure (Main) 
11 "Ó (Nose) 
Wheel Ваве 
Tread 
Maximum Oleo Stroke (Main) 
" и (Nose) 


Lait 


11.8" 


КИМСЕ 
14'1 (О, ни) m) 
ЕЕ É dr m) 
19! Gal" { tl т) 
NACA O64 ACL = O.P 
NACA ObANI la = O.P 
3° 
(19 
6919" 
10.8 
0.336 
39" 4.4" (12.000 m) 
Ве 2,1" ( 2.500 m) 
3' 3.4" ( 1.000 m) 
NACA 63A01À 
МАСА 63A012 
09 
O° 
6.5 
0.349 
15' 1.1" ( 4.600 m) 
18! 9,2" ( 4.500 m) 
6' 6.1" ( 2.000 m) 
NACA 63A012 
NACA 634012 
1.5 
0.419 
86! 3.4" (26.300 m) 
9' 5.4" ( 2.800 m) 
12,50 - 16 
24 x T.T 
12.50 - 16 T5 psi 
2, x T.T 50 psi 
31' 2.6" ( 9,515 m) 
28' 2.6" ( 8.600 m) 
1' 2.2" (0.360 m) 
1' 1.1" ( 0.330 m) 
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Cargo Compartment Volume 


Forward Cargo Comp't (R/H) 
Forward Cargo Comp't (L/H) 


Aft Cargo Comp't 
Belly Cargo Comp't 


Engine Data 
Reduction Ratio 


Direction of Rotation 


Engine Performance 


Take-off (with W/M 
injection) 

Take-off (without W/M 
injection) 


Maximum Continuous 
Maximum Cruising 


Propeller Data 
Diameter 
Pitch 


Cargo Compartment Volume cu.ft (m3) 


52 seats 3h" 


pitch pitch 
116 (3.28) 176 (4.97) 
Ж 82 (5,51) 
171 (4.84) 171 (4.84) 
70 (1.98) 171 (4.84) 
357(10.10) 499(14.10) 
0.0775 


60 seats 3h" 
pitch 


94 (2.66) 


171 (4.84) 
171 (4.64) 


335 (9.58) 


Engine ..... Clockwise viewed from rear 
Propeller... Counterclockwise viewed from rear 


Average Rating at Sea Level, standard 


atmospheric conditions 


Speed 
rpm 


15,000 


15,000 


15,000 
14,200 


Shaft Horse Jet 

Power Thrust 
HP LBS (Keg) 
BESTIA 780(336) 
2,400 660( 299) 
2,400 660(299) 
1,880 525 (238) 
1846" (4 .420m) 
09 te 84915! 


Equivalent 


Shaft 


Horse power 
HP 


3,060 


2,660 


2,660 
2,080 


Specific 
Fuel 


Consumption 
LBS/Hr 


(Ke/Hr ) 


0.708(0. 321) 


0.708(0.321) 
0.760(0.345) 
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Chapter 2 STRUCTURI 


O, 1 onstruction -- Description 
2.1.1  eneral 


Тһе 15-11 described herein has stressed-skin structure. 

Metallic materials used in the YS-ll are mainly aluminium alloys «bh 
and 7075, all sheet metal used for structure being nlei&sd. А1. other 
metallic components are surface-treated. 


The rivets and screws exposed on the skin surface, except those Por tne 
elevators, rudder, flaps and tail cone, are mostly those with f.usu 16525. 
The access doors are provided flush with the skin. 


Hermetically closed structural sections are ventilated, drained, anG 

ы ` ' +L = ч "m ar 
protected from rain water as necessary. Each of these sections nas аг 
access door for easy access to the interior for inspection. 


2.1.2 Station Diagram 


The airframe structure is provided with station numbers which are snow: 
in Fig. 2-1. 


2.1.3 Alignment 


Fig. 2-3 shows the alignment check points cf the airframe structure ara 
their numbers. 
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2.2 structure of l'uselage 


2.2.1 General 


The fuselage has stressed-skin structure, consisting mainly of forward, 
mid and aft fuselages. These sections are joined at Sta -10260 and Sta 
+8080, with 1/4 inch tension bolts. 


The forward end (Sta -12660 to Sta -13400) of the fuselage is а nose cap 
or radome which is installed with hinges for easy removal and installation. 


The section between Sta -8280 and Sta +6120 of the mid fuselage has a 
uniformly round cross-section, 2,880 mm in diameter. The frames in this 
section, except a few, are spaced at an interval of 480 mm. In the sec- 
tion between Sta -2550 and -1080, the center wing is attached to the 
fuselage permanently. 


The section between Sta +11430 and Sta +12900 is a tail cone attached to 
the fuselage with screws. | 


The section between Sta -12310 and Sta +8080, except the позе gear wheel 
well and the center wing, is pressure-sealed and can be pressurized to the 
normal operating pressure of 4.16 psi. The pressurized area is divided 

by the floor into upper and lower sections. The underfloor section is 
divided into the following five sub-sections: from fore to aft, electrical 
compartment (Sta -10560 to Sta -8280), underfloor baggage compartment 

(Sta -8280 to Sta -3990), flight control compartment (Sta -3990 to Sta 
-2550), hydraulic compartment (Sta -1080 to Sta +360) and air conditioning 
compartment (Sta +360 to Sta +5160). Each of these compartments has a 
door which can be opened and closed from outside the plane. Ice plates 
are attached to those portions of fuselage skin which are adjacent to the 
propellers. 


The fuselage structure mainly consists of frames, stringers and skin, 
which are secured by shear ties and clips. 


The sealing material for the pressurized section of the fuselage is mainly 
PR-1222. The butt ends of the skin, such as those at the fuselage joint 
sections, are waterproofed with sealing material PR-31. 


2.2.2 Material for Fuselage Structure 
The fuselage is of such construction that longerons are installed around 
the frames and covered by the skin. The skin is reveted to the frames 


(through shear ties) and to the longerons. For riveting, MS20426 AD 
flush head rivets are mostly used. 
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The gage and material of the fuselage skin ure roughly as follows: 


Fore from Sta -10260 eoghc-Th2? 0.032" 
Sta -10260 to Sta +8080 202hC-T3 0.032" 
(however, fuselage-wing joint sections use: 


202l C-T3 0.05" to 0.063") 
Aft from Sta +8080 202hc-Th2 0.032" 


There are 66 longerons, which decrease in number gradually in the fore 
and aft portions of the fuselage as the extreme ends are approached. 
Most longerons are made of "Z" shape material; some longerons, angle 
Shape plate. The material of the longerons is mostly TOT5C-T6. 


The frames are located at the station numbers shown in Fig. 2-1. 

In the center and aft fuselages, the most of the frames have а '"Z'"-shape 
cross section and is made of 7075С-Т6, 0.050" or 0.056" thick. In the 
forward fuselage, the most of the frames have "г" shape cross-section 
and is made of TOT5C-T6, 0.050", 0.056" or 0.063" thick. The frames in 
the joint sections of the forward, mid and aft fuselages are made of 
K2008 or K2009 extruded shape material. 


At Sta -10560 is attached а frame to support the nose gear wheel keel. 
At Sta -1080 and Sta -2550 are attached frames to fix the main wing. At 
Sta +8554, Sta +10375 and Sta +11130 are attached frames to fix the tail 


Wing. Those frames are made especially strong to bear their respective 
loads. 


2.2.3 Sealing of Fuselage 
Sealing is broadly classified into air-tight sealing and water-tight 
sealing. Air-tight sealing is applied to the pressurized surface, where 
rivet and bolt heads are covered completely with sealing material. 
The lap jointed portions of the skin are riveted with sealing material 


in between. Water-tight sealing is applied from outside the aircraft 
to cover the ends of skin sheets at the joint sections. 
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Main Wing 


. 3.1 General 


The main wing has all-metal, cantilever, stressed-skin structure . 

It consists of center wing and outer wings. The center wing is fixed 

to the fuselage. The outer wings are fixed to the center wing at WS 0 
with 13 tension bolts on the upper surface and 11 on the lower surface 

and with seven shear bolts on the front beam and eight on the rear beam, 
arranged on the top and bottom ends. In the outer wings, the leading 
edges, trailing edges, tips, ailerons, flaps and nacelles are installed 

on the box-type structures consisting of front and rear spars, ribs, upper 
and lower skins and stringers. 


The inside of the section between WS 4000 and WS 9600 forms an integral 
tank with its inside sealed. 


Bag tanks can be installed in the section between WS O and WS 2182. 
The inner surface of the spar-to-spar structure in this portion is pro- 
vided with lining plates. 


2.3.2 Center Wing 


The center wing is of two-spar box-type, fixed permanently to the center 
portions of the frames at Sta 2550-апа 5%а-1080 on the fuselage. It is 
composed of a front spar and a rear spar, upper and lower skins which 

have "N" shape stringers made of extrusion material and five reinforc- 

ing ribs. The reinforcing rib at BP 1100 has fittings for the wing-fuselage 
joint and the center wing-outer wing joint. 


2.3.3 Outer Wing Spar-to-Spar Structure 


Ihe spar-to-spar structure constitutes the major structural part of the 
outer wing. The box beam of each wing is composed of a front spar and a 
rear spar, 24 ribs connecting these spars, and upper and lower skins 
reinforced with stringers. 


The ribs have two varieties: the truss type and the web type. The truss 
type ribs are so designed that the truss members сап be removed to 
facilitate work inside the wing. 


2.3.h Outer Wing Leading Edge Structure 


The leading edge consists of six sections, each of which is fixed by 
Screws to the ribs riveted to the front spar flange of the main wing. 


The portion between the fuselage and the nacelle is formed with skin and 
false ribs, and has no anti-icing system. The portion of leading edge 
outside the nacelle has double skin, and is equipped with rubber boots 
and their piping. 
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2.3.5 Outer Wing Trailing Edge Structure 


The trailing edge consists of ribs, stringers nnd skin, and is riveted to 
the rear spar. It supports the inboard and outboard flaps between WS О 
and WS 9038, and the aileron between WS 9038 and WS 14400. 


The ribs in the trailing edge of the flap comprise two varieties: can- 
tilever ribs and false ribs. Their stiffeners are detachable. 


The rear end of the lower surface skin is rubber-sealed to fill the 
clearance between the lower surface of the trailing edge and the flap at 
the time of FLAP UP configuration. 


In the trailing edge of the aileron assembly, а bulkhead for aileron 
sealing cloth is installed spanwise. The lower side of the trailing 


edge forms an access door, which can be opened when the aileron is 
Serviced. 


2.3.6 Wing Tip 


The wing tip consists of skin and seven fairing elements, and has a wing 
tip light. It is fixed to the outer wing with screws. 


2.3.7 Outer Wing Skin 


The material and thickness of the outer wing skin are shown in Figs. 
2-17 and 2-18. 


2.3.8 Flaps 


The flap is of the Fowler type, and has two drag links with screw jacks 
to actuate the flap. Three roller carriages installed on the flap travel 
along the circular rails on the main wing trailing edge. 


Both inboard and outboard flaps are composed of main spars and front and 
rear spars; the spars and ribs are formed by bending sheet. The skin is 
reinforced with stringers. On the lower side of the inboard flap, a 
fairing cone is installed to fair the rear of the nacelle at the time of 
FLAP UP configuration. 


2.3.9  Ailerons 


The aileron has all-metal, single-span, stressed-skin structure. 
Nylon curtain seal is provided on its leading edge. It is connected to 
the main wing trailing edge with five hinges. 


A spring tab is located at the center of the trailing edge of each aileron; 
a trim tab is on the inboard side of the trailing edge of the L.H. 
aileron. 


On the leading edge except the hinge portion, balance weights with bar 


shape are arranged spanwise to keep static moment at 250 + 50 mmKg 
(nose-heavy). 
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2.4 Tail Wing 


2.80.1 General 


The tail wing consists of all-metal horizontal stabilizer, vertical 
stabilizer, elevators, rudder and fillets, each of which is detachable. 


The stabilizers and the rudder have stressed-skin structure with spars, 
longerons and skin as reinforcing members. The top ends of the vertical 
Stabilizer and the rudder are made of formed fabric reinforced plastic 
material; the others are made primarily of material 2024, 


AS for the fillets, part of the dorsal fin is fixed to the upper part of 
the aft fuselage, and the others are detachable, streamlining the aft 
fuselage, the tail cone and the tail wing joint section. 


Fig. 12-19 shows the inspection holes and the servicing holes for main- 
tenance of the tail wing. 


2.4.2 Horizontal Stabilizer 


The horizontal stabilizer has two-spar structure; the front and rear 
Spars are located at 17.5% and 55% of wing chord, respectively. The 
right-hand and left-hand stabilizers are connected at the center of the 
fuselage to form a monocoque structure. The portion between the two 
spars is formed with ribs, longerons and skin. Joint fittings, four in 
all, are provided in front of H. Sta TTO and behind H. Sta 500 of the 
front spar. They mate with the joint fittings on the fuselage side, the 
forward portion being joined with two taper bolts and sleeves and the 
aft portion with two tension bolts. 


Throughout the upper and lower sides of the front spar are provided 
hinges to which the leading edge assembly is attached with stainless 
Steel wire. In the leading edge assembly, a rubber boot type anti- 
icing system is provided as in the main wing. 


The trailing edge is faired with ribs. Hinges to install the elevator 
are located at H. Sta 300, 1h00, 3 800 and 5 800 of the rear spar. 


The lower side of the trailing edge forms an access door opening down- 
ward with hinges. 

A vortex generator is installed in front of the door of the lower 
side. 


The wing tips made of 6061 aluminium fabricated by welding and forming, 
are attached to the ends of the wings. A flux valve for the C-9 gyrosyn 
compass is provided in a horizontal tail wing tip. 


2.4.3 Elevators 


The elevator, consisting of right-hand and left-hand surfaces and center 
torque tube, has all-metal structure except the tip. 
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Figure 2-19 


The hinge points are at the horn fittings at H. біз 5850, 3800, 1100 


and 300. 
Balance weights are mounted on the leading edge to keep the moment at, 
100 + 25mmKg (nose-heavy) in the static condition. 


The clearance between the elevator leading edge and the stabilizer rear 
Spar 1s sealed with curtain seal. 


There are balance tabs and trim tab, the former being inside the surfaces 
of both sides, and the latter outside the surface of the left side. 


The tab hinge points and the moments in the static condition are: 


3 mnKg (nose-heavy) 


Balance tab: H. Sta 2 1400, 1 600, 800 8 
mmKg (nose-heavy ) 


+ 
Trim tab: H. Sta 4 600, 3 995, 3 200 5 + 


ло 


2.4.4 Vertical Stabilizer 


The vertical stabilizer has two-spar structure, with the front and rear 
spars located at 18% and 60% of the wing chord respectively. The leading 
edge assembly is connected to the front spar with stainless steel wire. 
A rubber boot anti-icing system is provided in the leading edge assembly. 


The vertical stabilizer is attached to the fuselage with joint fittings 
on the front and rear spars by means of two taper bolts and sleeves at 
the front and two tension bolts at the rear. Between the spars, "J'- 
section longerons extend in the longitudinal direction. The stabilizer 
is faired with 19 ribs. The trailing edge has a fairing sheet contri- 
buting to the performance and aerodynamic effect of the rudder.  Rudder 
hinge fittings are installed.at three points. 


At the center, the stabilizer is hollowed to contain a VOR antenna, which 
can be inspected and serviced from both sides. The tip is covered with 
fabric reinforced plastic molding. А УНЕ antenna adjuster is installed 
inside the tip. 


2.4.5 Rudder 


The rudder has all-metal structure except its top which is made of fabric 
reinforced plastics. At the lower end, it has a torque tube and a 
quadrant with a tension regulator. 


Rudder attachment hinges are provided at three points (V Sta 4000, 2250 
and -110). 


The hinge at V Sta -170 takes load in the direction of hinge line. 

Balance weights are distributed in the balance horn in the section between 
V. Sta 3750 and 3000 of the leading edge and in the lower part of the 
leading edge. 


Two pairs of upper and lower tabs, serving both as Springs and as trim 
tabs, are provided on the trailing edge at the following locations: 
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Upper spring and trim tab: V, Біл 3250 and 2500 
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Two static dischargers nre provided in the upper part of the rudder, 
Throughout the top of the lending edge of the rudder, rubber molding for 
sealing is provided to minimize the clearance between the leading edge 
of the rudder and the trailing edge of the stabilizer. Moments in the 
Static condition are: 


Rudder: 1,000 + 100 mmKg (nose-heavy ) 
Lower tab: 2+ З mmKg (nose-heavy) 
Upper tab: T+ 3 mmKg (nose-heavy) 
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Nacelle Covers 


Figure 2-25 


Wall (Stainiss Steel) 


Fire 


Nacelle 


.| General 
Bach nacelle is all-metallic, and is permanently fixed to the cater wick. 
It consists of main structural elements such as a Firewall, с=т 555 
shear panel, and auxiliary structural elements such as ribs, otrineers, 


skins and covers, 


The sub-frame is bolted to the spar-to-spar structure of the GISEL wine, 
with its forward end connected to the engine mount through toe fl rews... 


Engine exhaust pipe penetrates the upper part of the nacelle te i 
end. An accessory drive gear box is installed above the said гаг 


Ihe lower part of the nacelle constitutes a space to house the main aant- 
ing gear and the batteries. 


On both sides in the rear of the nacelle firewall and on its back, tsere 
аге detachable covers, five in all. 

FRP-made fillets for fairing are fixed on both sides of the rear of tze 
nacelle, 


2,5.2 Material for Structure 


The sub-frame is made of ten 4130 steel tubes, and is connected to the 
front and rear spars of the outer wing through fittings at W.S. 2482 and 
W.S. 3334. The engine mount is installed on the forward end of the sub- 
frame through the firewall. 


The sub-frame has fittings at its center to install the gear box. 
End fittings are welded to the joint portion of the frame. 


The firewall consists of webs made of 30302 stainless steel 0.025 inch 
and 0.50 inch in wall thickness and ribs made of 30347 material. The 
wall has hinge fittings for the cowling, and 1s penetrated by the power 
control units and fuel piping. 


The shear panel, made of 202L-T3 material, is in the lower part of the 
sub-frame. It is riveted to the firewall, the ribs in the upper part 
of the front spar and the skin. 


The sub-frame is fixed to the arch-shaped ribs in the upper part of the 
front spar. The lower ribs have landing gear door center hinges. 


The filets, made of FRP, are fixed to the nacelle skin апа the main wing 


upper skin with screws. 
Fig. ?-26 shows the material and thickness of the skin. 
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2.6 Door 
2.6.1 General 


The pressurized portion of the fuselage has the doors listed in Fig. 2-22 
All those doors open outward. When the doors are closed, airtightness is 
maintained by the rubber seals attached to the doors and the strikers 

on the fuselage side. The following table shows the dimensions of each 
door and the number of its latches: 


Main Entrance 

Service 

Foreward Cargo 

Aft Cargo 

Emergency Exit 
Electric Access 

Belly Cargo 

Plight Control Access 
Hydraulic Access 

Air Cond.  Access-Fwd 


Air Cond.  Access-Aft 


(Л 


2(НооК) 
2 (Hook) 
2(Latch Rod) 
2(Latch Rod) 
2(Latch Rod) 
(Latch 


* As to Main Entrace Door, refer to Chapter 6, HYDRAULIC SYSTEM. 


2.6.2 Cabin Door 
(1) General 


On the floor of the fuselage are main entrance door, forward cargo 
door, service door and aft cargo door. Of those doors, the latter 
three have the same structure and the same locking mechanism. 

(As to the main entrance door, refer to the chapter on hydraulic 
system.) 


The said three doors employ double hinges which permit them to open 
outward by 180°. The doors can be opened and closed either from 
the outside or from the inside of the aircraft (the forward cargo 
door, from the outside only). 


(2) Latching Mechanism 
When the door is closed, six latch rods are inserted into the air- 
frame side and lock the door. The latch rods take the pressure in 
the fuselage; the hinges take no load. 
The handle open lock mechanism prevents the door from moving from 


the open position to the close position while the latch rods remain 
extended. That is, once the handle is set to the "open" position, 
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1+ cannot be brought to the "close" position until the door takes the 
close" position. 


" + з . 
The hold open mechanism locks the door at the "ореп" position by 


interlocking the hooks on the door side with the claws on the 
airframe. 


The handle mechanical lock mechanism prevents the door from opening by 
mistake during flight. 


With the handle set to the "close" position, the end of the interior 
handle automatically catches the handle lock lever. 


Consequently, the handle cannot be moved unless the handle lock 
lever is pushed downward. 


(3) Differential Pressure Lock 


The differential pressure lock has a pressure locking claw which fixes 
the handle lock lever in the lock position according to the movement 
of a diaphragm which senses the pressure difference between the 
inside and the outside of the cabin. 


The diaphragm begins to move at 0.2 psi. min., and completes its 
movement at 0.4 + 0.1 psi max. 


2.6.3 -Emergency Exit Door 
The emergency exit door opens outward together with the window frame. 
Door operating handles are provided both inside and outside the aircraft; 


So the door can be opened either from the inside or the outside. 


This door also has a differential pressure lock mechanism which prevents 
the door from opening during flight. 


The door is piano-hinged at its bottom. 
2.6.4 Underfloor Access Hole and Door, and Inspection Hole 
Each door is supported with two piano hinges. 


The doors of the belly cargo compartment and the electric compartment 
have handles on their external sides. They can be locked with two latch 
hooks. 


The door actuating mechanism unlocks the hook when the door handle is 
placed in the "open" position and automatically locks it with spring 


force when the handle is placed in the "close" position. 


The doors of the flight control, hydraulic and air-conditioning compart- 
ments are locked by bayonets. 
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On the inspection hole in the aft fuselage which is net pressurized, an 
ordinary access panel ig attached with fasteners. 


The inspection hole of the center wing is on the flignt contro] rT ar t~ 
ment side. The cover of this hele is secured by screws, and ir Press apne 


sealed with sealing materinl. 


NOTE: Аз to the warning system, refer to Section 6.6 Stairway System. 
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Figure 2-27 
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Tuo widows ure 
іне Deme ro are forward windshield, sliding window shield nud 


wilsiüshield, 


The number of the latter, including emergency exits, is ?5 on the L.H. 
side and Co on the В.Н. side. A small round window is provided above 


cach door. 


2.7.1 Cockpit Windshield 

Three kinds of cockpit windshields, six in all, are provided, The forward 
Windshield is made of laminated reinforced glass panel with electro- 
conductive coating inside the panel. The panel is heated for deicing 
and defogging and for protection against birds. 


The sliding windshield consists of double panels, the outer panel being 
made cf laminated reinforced glass; and the inside, acryl plastics. 

the air layer between the panels prevents the window from fogging. 

The windshield can be opened only when the compartment is not pres- 
surized. Each windshield is explained below in some details: 


(1) Forward Windshield 


Ihe forward windshield has sandwich structure with & vinyl layer 
pl&ced between two reinforced glass panes. 

The inside pane which is called the main ply, is 8 mm (0.312 in) 
thick fully tempered glass which serves as main structural member 
of the panel to withstand pressure. 


The inter-layer is 6mm(0.25 in) thick poly-vinyl butyral. 
When а bird hits the window, the inter-layer serves as buffer, and 
prevents pieces of broken glass from Scattering. 


The outside pane which is, called the face ply, is 5 mm (0.187 in) 
semi-tempered glass with the inside coated to be electro-conductive. 
Bus bars are buried at the top and the bottom of the panel. If 
electric current is supplied to the coating, it is heated, deicing 
the panel and at the same time it gives plasticity to the inter- 
layer to absorb shocks. Also, buried in the upper portion of the 
center side of the panels are sensing elements which keep tempera- 


ture constant. 


The panels are fixed in position with screws from the outside of the 
fuselage. For reinforcement, therefore, а 1 mm (0.010 in) insert 
is buried into the inter-layer. Also, aluminium alloy bushings 

are provided in the screw holes to prevent the layer from being 
damaged because of excessive overtightening. 


(2) Sliding Windshield 


The sliding windshield is of dual structure consisting of inner and 
outer panels. 
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n. buler ране] 


11 - М г А + 1 ч + ` + в г E 
mi L Dui ] 15 af dun] girne tare: МІ T гі vinyl layer placed bpetwerr, 


two reinforced plass panels. Material of елер | Ayer i5 аб 
ГЛ ром: 
Расе ply: Оо. ineb semi-tempered glass 
inter-inyor: 0,200 інен poly-vinyl butyra] 
Main ply: 0.27500 inch fully tempered glass 


і. inner Panel 


inis panel is 0.250 inch thick acryl plastic material. 
Conditioned air in the cockpit enters the portion between the 
aforesaid two panels through a moisture absorbing device using 
silica gel, defogging the windshield and insulating heat. 


The sliding windshield moves on rollers along the track. In 
energency, it can be opened from outside the aircraft. 


(3) Aft Windshield 


The aft windshield, made of acryl plastic material, is of a dual 
structure, composed of outer and inner panels 0.500 inch thick 

each. Cockpit air enters the portion between the two panels through 
the silica gel desiccator. 


Rubber bushings are provided in the panel mounting screw holes to 
take the relative motion of the fuselage structure and the window 
and to serve as sealing. 


2.T.2 Cabin Windows 


In the cabin, there are 25 L.H. and 26 В.Н. windows, each 240 mm wide 


and 320mm high. 

The cabin window is of dual structure consisting of outer and inner 
panels which are 5 mm thick acryl plastic panes. The air layer, which 
is formed by spacers made of the same material as the panels, defogs 
the window and provides heat insulation for the cabin. 


The aforesaid air layer is connected to the vinyl bag of the desiccator 
through the silica gel-filled vinyl tube for desiccation which is in the 


lower part of the window. 


As the vinyl bag transmits the cabin pressure to the air inside, ordinarily, 
the outer panel takes the cabin pressure. 


A single outer panel or a single inner panel is strong enough to with- 
stand the cabin pressure. 


The window is fixed to the fuselage structure with screws. Rubber bush- 
ings are provided in the screw holes to take the relative motion of the 
airframe and the window and to serve as sealing. 
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2.7.3 Door Windows 


Each of the service door and the aft cargo door has a round window, 140 mm 
in diameter, on the upper part. 


Those windows have double structure of acryl plastic material 3 mm thick. 
They are fixed to the doors with screws. 


No desiccator is provided in these windows. 
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Chapter 3 LANDING GEAR 


General 


The landing gear is of nose gear type and is operated by the landing gear 
control lever mounted on the center pedestal. 


Extension and retraction of the gears are accomplished by the hydraulic 


actuating cylinders and the landing gear doors are opened and closed by 
door actuating mechanisms. 


The landing gear is locked mechanically in their UP or DOWN position. 
Up-lock is normally released by hydraulic pressure, however, in case 


of failure of the hydraulic system, an emergency gear down system allows 
free fall of the gears. 


Locking position of the gears is indicated by electrical indication system 


on the instrument panel in the cockpit. Furthermore, visual indicators 
are provided for visual check. 


The main landing gear is of dual wheel type with the brake assembly and 


the nose landing gear is of co-rotating dual wheel type with the steering 
system. 


Both normal and emergency brake systems are operated by hydraulic pressure 
апа an electrical anti-skid mechanism is provided in the normal brake 
system. 
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3.2 Main Landing Gear 
3,6,Д BOCK Strat 


Left and right shock struts which look like the letter Y are interchange- 
able between them. The shock strut is mounted on the shock strut mount- 
ing fitting on the bottom surface of the wing with pins which are held 

in place by tie rods. 


The shock strut consists of a cylinder and a piston, both connected each 
other with the torque arms. 


Inside the cylinder a plunger tube is suspended from top and an orifice 
plate is provided at the end of the plunger tube. There are a metering 
pin and a recoil valve in the piston. 


impact load to the aircraft is controlled and absorbed by the orifice 
plate and the metering pin. The shock strut is so designed that it can 


be easily compressed and hardly extended due to the function of the re- 
coil valve. 


Filling ports for oil and air are located on the top of the strut. Oil 
MIL-H-5606A shall be used. 


rmm 


The gap between the cylinder and the piston is sealed with the "O" ring 
and back up ring packing. 


Remove the gland nut at the lower part of the shock strut, and two spare 
"O" rings come out. 


Therefore, replacement of "O" ring with spare one without pulling out the 
piston is permitted once only. 


3.2.2 Drag Link 
The drag link consisting of the upper and lower drag links is attached 
to the middle part of the shock strut and the lower part of the front 


var of the main wing. 


When the landing gear is extended, both links are in & straight line, on 
the other hand, when retracted they are folded rearwards at the joint. 


At the joint section, is located a down-lock mechanism which locks the 
strut when the gear is extended. 


To the shaft of the upper mounting section of the upper drag link, & gear 


actuating cylinder and ап assist spring are mounted.  Down-lock indica- 
tion system is installed on the lower drag link. 
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3.3. Nose Landing Gear 


3.3.1 (ісек Strut 


To the T-shaped shock strut, the left and right sirde-stritz аре азкәтееі. 
Both ends of T-shaped strul anre attached to the КИЙ MTA Stain 
which can be separated into upper and lower parts. 


Main difference from the main landing gear is а built-in senter т 


L | `r + Fr 


which makes the wheel face front properly when fhe piston of “ne 
strut is fully extended. 


The filling ports for air and oll are located on the top o? “ne Banor 
strut. Oil, MIL-H-5606A shall be used. 


The spare "О" rings are also contained inside like the main gear. 
3.3.0 Drag Link 

The drag link is composed of one lower drag link and two urper irse 21142. 

Тһе upper drag links are mounted on the fuselage at the forward pcrti-z 

of the landing gear well with pins and shaft; the lower drag lira 28 


fixed to the shock strut with standard bolts. 


When the gear is extended, both links become a straight line and wher. 
retracted they are folded rearwards at the joint. 


On the joint, there is а down-lock mechanism to lock the strut when 1.2 
gear is extended. 


On the pin of the upper mounting section of the upper drag link, 2 
actuating cylinder апа an assist spring are mounted. 
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3.4 Extension and Retraction System 


3.4.1 Construction 


The 


(1) 


(5) 
(6) 
(7) 


extension and retraction system consists of the following sub-systems: 
Landing Gear Selector Valve Control System 

Landing Gear Actuating Hydraulic System 

Down-Lock Mechanism 

Up-Lock Mechanism 

Main Gear Door Actuating Mechanism 

Nose Gear Door Actuating Mechanism 


Emergency Up~Lock Release System 


3.4.2 Operation 


(1) 


(2) 


Retraction 

A. When the landing gear lever is set to "UP" position, the cable 
connected to the lever operates the selector valve in hydraulic 
compartment, supplying pressure oil to each actuating cylinder 
and up-lock release cylinder. 


B. The actuating cylinder releases the down lock, folds the drag 
link rearwards and retracts the gear. 


C. When the gear is retracted, the door link is caught by the shock 
strut pulling up the door to close it. 


D. Once the gear is retracted, the up-lock hook holds the up-lock 
roller attached to the shock strut and automatically the gear 
is locked in the up-lock position. 


Extension 


A. When the landing gear is set to "DOWN" position, pressure oil 
is supplied to each actuating cylinder and up-lock release cylinder. 


В. The up-lock release cylinder extends, releasing the up-lock. 
C. The actuating cylinder extends the drag link to lower the gear. 
D. The shock strut pulls the door downward to open it. 


E. The gear is locked in the down-lock position. 
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(3) Emergency Gear Down 


In case of hydraulic system failure, pull the emergency up-lock 

release handle installed on the front part of the right side-panel, 

and the up-locks of all the gears will be released permitting free falls. 
` 


3.4.3 Operation Test 


Jack up the aircraft, and connect the external power source and hydraulic 
test stand to the aircraft. 


(1) Make certain the function of the indicating lights during retraction 
and extension, and also when the gear is locked in down-lock and 
up-lock position. 


(2) Check the gear for its retracting operation, and the door for its 
closing operation. 


(3) Set the gear lever to "NEUTRAL" with the gear up-locked. 
Make certain that, when the engine throttle lever on one side is 
pulled back, the buzzer sounds and the light on the gear lever comes 
on. (When throttle lever is pulled back, the micro switch is 
energized. } 

(4) Lower the wing flap to 22.5 degrees v more, and make certain that 
the buzzer sounds and the light on the gear lever comes on. 


(5) Pull the emergency up-lock release handle, and make sure that the 
three gears can perform free fall. 


(6) Set the gear lever to the "DOWN" position. 


(T) Set the landing gear down-lock check switch to the "ОЙ" position, 
and check the visual indicator. 


(8) Ascertain that, when the circuit breaker of the scissor relay is 
drawn, the landing gear lever is not moved to the "UP" position. 


(9) With the override switch in "OVERRIDE", the gear is retracted. 

(10) With the landing gear control lever set to the "UP" position, pull 
the emergency up-lock release handle, and make certain that, when 
the emergency landing gear release valve handle is pulled, the gear 
is allowed to make a free fall. 

3.4.4 Landing Gear Selector Valve Control System 
(1) General 


The landing gear control lever is located on the right-hand side 
of the engine instrument panel, and the motion of the lever is 
transmitted through the rod and cable to the landing gear selector 
valve in the hydraulic compartment. 
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When the aircraft is on the ground a solenoid pin prevents the lever 
from moving to the "UP" position. 

The solenoid pin is released when the aircraft becomes airborne 
(scissor relay is in "FLT"), then the lever can be moved to "UP", 
However, even the scissor relay has been set to "GROUND", the lever 
can be moved to "UP" if the override switch is turned to "ОП". 


WARNING: ро not turn the override switch to "ON" when the aircraft* 
;.8 on the ground. 


(2) Adjustment 
A. Install the rig pins (1), (2) and adjust the length of.the rod (3 
B. Install the rig pin (5) and adjust cable tension. 


The value of tension is 28.5 + 4.4 Ib at 20°C. (Cable tension 
varies by +0.7 lb per 1?C. ) 


C. Set the selector lever to "NEUTRAL", and adjust the rod (T). 


D. Move the gear lever up and down until the selector lever is 
switched to "UP" or "DOWN", and fix the adjust plate. 


3.4.5 Landing Gear Actuating Hydraulic System 

(1) Composition 
This system is composed of the elements described below and hydraulic 
piping. The selector valve is located in the hydraulic compartment, 
and other elements are fixed on and around the landing gears. 
A. Landing Gear Selector Valve 
B. Main Gear Actuating Cylinder 
C. Nose Gear Actuating Cylinder 
D. Main Gear Up-lock Cylinder 
E. Nose Gear Up-lock Cylinder 
F. Main Gear By-pass Valve 
G. Pressure Reducing Valve 

(2) Operation 


A. Gear Retraction 


(A) With the landing gear control lever is "UP", the selector 
valve permits hydraulic pressure to enter the gear up line. 
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(B) 


(C) 


(E) 


(F) 


The hydraulic pressure to the rose gear is reduced to 2000 psi 
through the pressure reducing valve. 


The up-lock release cylinder rod of the gears are retracted 
so that the gears can be locked mechanically by the up-lock 
hook. 


The up-lock release cylinder is of simple reciprocating piston 
type. 


Pressure oil in the nose gear actuating cylinder extends the 
actuating cylinder. (releases the down-lock and retracts the 
gear) 

The nose gear actuating cylinder is provided with dash pots 
at both ends which reduce impact load at the final stage of 
retraction; the stroke is 14.0 in. 


Hydraulic pressure in the "C" port under the by-pass valve of 
the main landing gear pushes upward the cone in the valve, 
reaching the "B" port, retracting the main gear actuating 
cylinder. 

The main gear actuating cylinder is provided with dash pots 
at both ends; the stroke is 21.8 in. 


Hydraulic oil in the DOWN side of each actuating cylinder 
returns to the reservoir. 


Gear Extension 


(A) Set the landing gear control lever to "DOWN", and pressure 


(B) 


T 
(D) 


(E) 


oil from DOWN port of the selector valve flows into the 
DOWN line. 


All the up-lock release cylinders are extended, releasing 
them. 


The nose actuating cylinder is retracted (lowering the gear). 


In the case of main gear actuating cylinder, pressure oil 
enters both DOWN side and UP side, however, the piston can 
be extended to lower the gear due to the difference in area 
exposed to the oil pressure. 


Oil in the nose gear actuating cylinder returns to the re- 
servoir through the UP line. 


Emergency Landing Gear Extension (Free Fall) 


The 


landing gear can perform a free fall in the case of hydraulic 


system failure. 


(A) Pull the emergency up-lock release handle, and all the up- 


locks of the gears are released through cables. 
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(В) The gears are lowered freely with their own weighta. 
(С) Hydraulie oil in the nose gear returns to Lhe reservoir 


through the UP line, while in the main gear, oi! flows 1,50 
the DOWN line through the by-pass valve. 


(D) To fill up the shortage of oil in the DOWI line, oil or alr 
is supplied from the brake return line. 


(E) When the landing gear control lever is stuck at the Ur 
(the cable is cut), pull the knob of the emergency gear 
e 


handle, and the gear falls freely. 


(3) Selector Valve 


The selector valve is installed at the front, left corner of the 
hydraulic compartment. The valve is operated by a cable connected 


to the landing gear control lever. According to the lever positions, 
the following circuits are made: 


Ret. 


Up 


Down 


Up Down Neutral 


(4) By-Pass Valve 


The by-pass valve is used for the following purposes: 


А, 


В. 


Раде 22 


Decrease the amount of pressure oil to be used for gear extension. 


Reduce the piston area exposed to oil pressure at the time of 
gear extension to prevent buckling of the piston rod. 


Shorten the hydraulic oil line used in case of emergency gear 
extension. 


The by-pass valve is of shuttle valve type with a check valve 
and it has three ports; A, В and С, Their connection is shown 
below: 
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Landing Gear Selector Valve 
Figure 3-15 
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(5) 


"A" port Down pressure line 
"UB" port Landing gear actuating cylinder 
"C" port Up pressure line 


According to operations, the following circuits are made: 
А 
о Е я BJ — 
7 


Gear Up Gear Down Free Fali 


Emergency Landing Gear Release Valve 


under the detachable floor of the cabin aisle. 


When the selector valve is stuck at the UP position, the gear co 
not be lowered; therefore, this valve, shuts off pressure oil jx 
before the selector valve and simultaneously connects the UP Lir 
to the return line. 


3.4.6 Down Lock Mechanism 


(1) 


(2) 


General 


mechanically in the down-lock position and it is unlocked hydraulicell;. 
The down-lock mechanism of the main gear is almost idertical to x^ 
of the nose gear; when the upper and lower drag links are in stra 
line, the hook fixed on the upper drag link catches the lower drag 
link to prevent the drag link from being folded. 


Each gear has its own down-lock mechanism by which the gear is icoksi 


at 
о 
Leo 
Ген 


Operation (Fig. 3-17, 3-18) 


А,В, As the actuating cylinder retracts, the bellcrank fixed ог the 
top of the upper drag link rotates (main 7°30', nose 5°), pullire 
the hook until it releases the down-lock. 


C. Ав the clutch is in contact with the bellcrank, the action of 
the actuating cylinder is transmitted to the drag link which, 
therefore, is folded. Subsequently, the landing gear is retracted 
and the drag link also is folded automatically. 


3 
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Г.Е. While lowering the gear, Lhe bellernnk reotntec nf the her inning 
of operation of the netunting eylinder, and the aforementioned 
play (main 7°30', nose 5°) is transferred Lo the other side. 

The clutch plate, utilizing the rotating forec, releases the 

drag link for fear extension. 

As the lower drag link is extended, the hook comes in touch with 
the Lower drag link which pushes the hook back. The hook, however, 
can not be pushed further because the hole in the red end is slen- 
der. 


"rj 


When the drag link has been fully extended, the hook comes to 
the lock position by the spring. 


(3) Assist Spring 
The assist spring pushes the drag link in the direction of the drag 
link extension; in case of free fall, the assist spring assists the 
drag link to take a straight line securaly; on the ground, the 
assist spring prevents the drag link from being folded. 

(4) Adjustment 
A. Nose Gear Down Lock (Fig. 3-20) 

(A) Adjustment before installation of the drag link. 

Keeping the drag link in & straight line: 

a. Adjust the clearance D using the shim (1). 

b. Adjust the clearance D using the shim (2). 

(B) Adjustment after the installation of the drag link. 

Jack up the aircraft and relieve hydraulic pressure. 

a. Pull the drag link forward by its center. When the 4 of 
both upper and lower drag links have come into contact 
with each other, adjust the clearance by the stop 
bolt (4). 

b. Adjust the rod (6) so that the lever (5) will be horizontal. 


с. Adjust the clearance D by the rod (7). 


d. Apply hydraulic pressure and make check Lock-Unlock operation 
of the down lock by operating the landing gear control lever. 


B. Main Gear Down Lock 
(A) Adjustment before installation of the drag link. 


Keeping the drag link in a straight line. 
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n. Adjust the clearance D using the shim (1). 


b. Adjust the adjust screw (2) so that it will reme in ^^rL*55* 
with the plate (3). 


(B) Adjustment after installation of the drag link. 

dack up the aircraft апа relieve hydraulic pressure. 

a. Pull the drag link forward by its center. When Ме sdjust 
screw (2) has hit the plate (3), adjust the stor bolt lh, 
so that clearance ® is within the specified limits. 

b. Adjust the length of the rod (5) to 6.15 in. 

с. Pull the drag link forward by its center, and adjust tne 
rod (6) so that the clearance C is within the svecified 


limits. 


d. Apply hydraulic pressure, and check Lock-Unlock operaticn 
of the down-lock by operating the landing gear control .ever. 


3.4.7 Up Lock Mechanism 
(1) General 


Each gear is locked mechanically in its up-lock position and unlceze4 
hydraulically. Тһе construction and operation of the three gears аге 
almost identical. The up-lock mechanism consists of the hook, lizx 
lever and a couple of springs. The up-lock switch is operated by 
an arm attached to the lever. 


5 


(2) Operation (Fig. 3-21, 3-22) 


A. Gear Retraction 


(A) The springs E and C hold the link mechanism ABCD in the 
alignment. The roller of the main gear shock strut comes 
up to push upward the hook at the upper jaw. 


(B) When pushed upward, the hook rotates counterclockwise while 
extending the springs. бо, the point C is pulled downward 
and the line connecting the points E, B and C becomes 
straight. 


(С) As the hook rotates further, the point В is forced to the 
right of the line of the springs E and С; and accordingly 
the hook is suddeniy rotated by the springs until it hits the 
stop bolt. As hydraulic pressure is relieved, the shock 
strut is lowered with its own weight, and the roller tends to 
rotate the hook. However, since the line of А В С is over- 
centered, the hook is not allowed to rotate. 
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Adjustment. 
A. Nose Gear Up hock (Wig. 4-01) 


(A) Set the up-lock to the loek position, nnd adjust the Shop 


bolt so that tho elenrance do 15 within the speeified limits. 
(B) Return the up-loek to the unlock position, nnd raise the 


gear. Make certain that the roller (6) does not come in 
contact with the top end of the hook. 


(C) Check the clearance and make certain the function of 
the bumper. 


(D) Adjust the shim (T) so that the clearance © is within 
the specified limits. 


В. Main Gear Up Lock (Fig. 3-21) 


(А) Adjust the length of the link (1) to approximately 0.35 in. 


(В) Set the up-lock to the lock position and adjust the stop 


bolt (2) so that the clearance is within the specified 
limits. 


(С) Unlock the up-lock and raise the gear. Adjust the shim (5) 
во that the clearance (> is within the specified limits. 


(D) Check the clearance <> and make certain that, the function 
of the bumper. 


3.4.8 Main Gear Door Actuating Mechanism 


(1) 


(2) 
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General 


The main gear door is attached to the airframe with three hinges. 

The door is of double skin construction and the airplane can fly at 
airspeeds up to 245 kt (RAS) with the door open {landing gear down). 
The door actuating mechanism consists of the rod, bellcrank, arm, 

bar, guide and spring. The neutral position of this link mechanism 

is between the position II and III in Fig. 3-25, that is, the position 
of the saddle BC is about 2 in. higher than that of III. 


The door will be locked open when the saddle BC comes down over the 
centerline of AD. (BC is overcentered) 


Operation (Fig. 3-25) 
A. Gear Retraction 
The roller attached to the main shock strut pushs the saddle 


upward and the door is closed іп a sequence fram IV to III, II 
and finally to I. 
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The door does not have its own up-lock mechanism, however, the 
gear is locked іп up-lock position locking the door indirectly 
in its up-lock position. (Closed position) 


B. Gear Extension 


Ав the main gear is extended, the roller goes into the hook to 
push it downward. Thus, the door is opened in в sequence from 
I to 11, ІП, and finally to IV. At the position IV, the saddle 
is overcentered about 20 to 25mm and retained by the door spring. 


(3) Adjustment (Fig. 3-26) 


A. Detach the door spring and the adjust link (1) from the door 


linkage. 


Adjust the lengths of the hook assembly (2) and arm assembly (3) 
and the stop bolt. 


Hook assembly and arm assembly Stop bolt 
Outboard 263 mm 23 mm 
Inboard 232 mm 33 mm 


C. When the landing gear is up and the door is at & standstill after 
overcentering, the clearance Ê between the shock strut roller (8) 
and the guide (T) shall be 2.0mm at least and the hook (2) is set 
back from the guide (Т) by 0.5 tol.3mm. Adjust the serrations so 
that the difference of the clearances between the L.H. and К.Н. 
(outboard and inboard) rollers and the guide is not more than 0.5mm. 


Fine adjustment not more than 0.038in may be made by the stop bolt. 
After the adjustment, make alignment marks on the serrations. 


D. Reduce the clearances of the stop bolts to zero under the conditions 
described in para. C. While keeping the clearances zero, extend 
the bolts (both inboard and outboard) by 1/h turn to preload them. 


E. With the landing gear down, connect the door spring and the adjust 
link. 


К. Adjust the adjust link so that the door and the nacelle contour are 
flush when the door is fully closed. 


3.4.9 Nose Gear Door Actuating Mechanism 
(1) бепегв1 


The nose gear door is attached to the airframe with three hinges. 

The &ctuating mechanism consists of rod, saddle, lever, саш and brace; 
and the lower end of the mechanism, i.e., the rod end, is fixed to the 
door. The link mechanism is supported by the brace fixed to the wall 

of the gear well. 
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Operati 


A. 


Genr Ното o 


п: The lovers are held open by the springs securing the CI). So, 
the rod сап not be folded. 


C: The Inner cylinder of the nose shock strut pushs up the lever, 
accordingly, the roller of the lever comes up to the end 
of the side are of the сам. 


АА: As the shock strut is raised, the saddle pulls up the rods 


which, accordingly are turned inwards; and the clevis pushes 
up the cam, and the roller turns from the side arc to the 
end arc of the cam, and the door is fully closed. 


В. Gear Extension 
As the shock strut is lowered, the rods are turned outwards, 
accordingly the clevis functions to pull the cam to turn and 
the roller comes up to the end arc of the cam. The roller 
further moves to the side arc of the cam. When the door has 
been fully opened, there comes a slight clearance between the 
roller and the cam. Thus, the levers are opened to let the 
shock strut fall down freely from the door link. 

Adjustment 


A. Adjustment before installation of the door linkage. 


(A) Make the left and right levers (1) grasp the shock strut 
and adjust the shim (3) so that the levers and the stop 
assembly come in contact uniformly with the shock strut. 


(B) Adjust the stop bolts (4) so that clearance D is within 
the specified limits when the levers are fully opened. 


Adjust the stop bolts (5) so that it may be in contact with the 
stopper with the doors fully opened but not in contact with 
the fuselage skin. 


Install the door linkage. 


Raise the landing gear slowly and make certain that the clearance 


is within the specified range; at the same time, adjust the 
shim (8) so that the clearances on both sides are equal. 


Make certain that the rubber of both the stop assembly and the 
lever are in uniform contact with the shock strut. 


With the gear up-locked and the control lever in the "NEUTRAL" 
position, adjust the rods (6) so that the doors can be closed 
tightly. 


344, 10. 


(1) 


(2) 


G. Lower the gear, adjust the clevis (12) and the stop bolts (5) 
to minimize the clearance 


Н. Adjust the stop assembly so that the clearance between the side 
brace of the shock strut and the stop assembly (13) is 0.197 to 
0.394 in (5 to 10 mm) 


I. Operating the gear up and down, make certain that the clearance 
between the door and the steering cylinder is more than 0.276 in 
(7 mm) on both sides. 


Emergency Up Lock Release System 


General 


The emergency up-lock release system releases the up-locks 
manually in case of the hydraulic system failure. 


The emergency up-lock release handle is located at the front part 

of the right console. А cable extending from this handle is branched 
off into three which are connected to the up-lock levers of the 
respective gears. The pulling force transmitted to the lever from 
the handle is eight times the force needed to pull the handle. The 
cable installation is so designed as to provide some slackness or 
play necessary for the normal operation of the gear. 


Adjustment (Fig. 3-30) 


A. Take off the floor plate CIR in the cockpit and insert the rig 
pin (2) into the sector (1). 


B. Adjust the turnbuckle (3), (4) апа (5), so that the clearance 
at Ф and slackness at D are in existence. 


C. Adjust the turnbuckle (7) to such an extent that the rig pin 
(2) can be pulled out easily. 


D. Pull out the rig pin (2) and pull the handle (6) fully to make 
certain that all up-locks are unlocked. 
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Wise | оа Brake cysten 
repe] 
Shig system consists of the following sub-nystbems: 
д. Мог and Farking Brake Cystom 
В. O Mersoneoy Brake Cys tem 
C. | Anti-skid Oystem 
LY. Wheels 


Both of the normal and emergency brake systems are designed to be operated 
hydraulically. 


With the exception of the return line, these systems are entirely seperated. 
“ne anti-skid system has been built in the normal brake system. 


Normal and Parking Brake System 
(1) General 


the brake is of the conventional power brake type. Brake force in 
proportion to the travel of the brake pedal is applied to four 
brakes of the main gear. 


The parking brake handle is located in front of the pilot seat. 
When the handle is pulled after the brake pedal is depressed, the 
brake pedal will be locked mechanically by the parking brake system. 


(2) Operation (Fig. 3-31, 3-32) 


A. Depress the brake pedal, and the brake valve in the hydraulic 
compartment will be operated through the rod and cable. 


B. Pressure oil coming from the brake valve flows to the swivel 
joint through the anti-skid valve. The swivel joint permits 
smooth extension and retraction of the gear without interfering 
with the pipe. 


C. Pressure 011 flows up to the top of the lock~out cylinder but 
never flows further beyond it. Hydraulic pressure, after being 
reduced at a ratio of 919/1000, is applied to the brake assembly. 
The maximum pressure to be applied is 1,200 *198 psi. 


(3) Brake Valve 
When the brake pedal is depressed, the roller of the lever pushes 


down the spring through the spring support. The spring, then, pushes 
down the spool supplying pressure oil to the brake port. When the 
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Figure 3—33 
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(4) 


(5) 


brake pressure is increased, the spool is forced back upward up to 
the neutral position where brake pressure is balanced with spring 
force. Thus, the normal brake valve functions to produce brake 
pressure proportional to pedal force. 


Brake Assembly 


The brake is a single-plate, self-adjusting brake of such a design 
that three hydraulically operated pistons press a single, iron- 
plate disc which rotates together with the wheel. 


When the brake is "ON", the pistons move inwards to press the disc. 
At this time, the spring contracts and the spring guide comes in 
contact with the spring seat. If the disc and lining are worn, | 
the piston draws the pin inwards, shifting the spring seat inwards 
by the total amount of wear; 

Even if the brake is released to "OFF", the pin remains at the 
position. 


Thus, the same brake clearance is always maintained. 


Wear limit of disc 


a. The thinnest portion of the dise should not be less than 0.75 in 
(19 mm). 


b. The disc weight should not be less than 29.5 lb (13.4 kg). 


Wear limit of lining 


a. The clearance between the disc and the shoulder of the housing 
on the piston side should not be more than 0.625 in(15.9 mm) 
with the brake "ON". 


b. The thickness of the lining from its shoulder should not be less 
than 0.125 in (3.2 mm). 


Adjustment of Brake System 
A. Control System Stopper 
(A) Pedal Stopper (protects system) 
(B) Control Valve Stopper (adjusts hydraulic pressure) 


a. Brake OFF Position 
b. Brake ON Position 


B. Adjustment (Fig. 3-36) 


(A) Adjust the length of the rods using the rig pins. 
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(6) 


(B) Adjust enable tension leo NO. Н.В 1b at 20°C (Cable tension 
varies by £ 0.72 Ib per 120) 


(С) Adjust the length of the rods (3) and (4) so that rig pin (2) and 
the valve lever may come in proper contact with the brake-of* 51, L 


bolt. 
(D) Adjustment of Brake Pedal Stopper 


&. Adjust the pedal stopper so that, when the pedal is de- 
pressed fully, the control valve lever comes in contact 
with the brake-on stopper. 


b. Release the pedal, tighten the stop bolt, turning it two 
more turns and secure it. 


Funetion Test 


Maintain hydraulic pressure at 3,000 psi and make certain the foliow- 
ing functions: 


А. The brake pressure should be proportionally related to the pedal 
depressing force. 


(A) When the pedal pressure has reached about 10 lb, brake 
pressure starts to build up. 


(B) When the pedal is depressed fully with about 60 lb depressing 


force, brake pressure should be built up to 1,200 ur. psi. 


B. Difference in pressures to be applied to the four brake as- 
semblies should be within 100 psi. 


C. Parking brake pressure should be about 800 psi. 


3.5.3 Emergency Brake System 


(1) 


General 


This system is an emergency braking device to be used in case of the 
normal brake system failure, and is operated by pulling the emergency 
brake handle located on the pilot side of the center pedestal. 

This system has its own accumulator and its hydraulic pressure is 
supplied by a motor driven pump. The maximum system pressure is 
2,300 psi approximately two times the normal brake pressure of 


1,200 psi. 


Operation 


A. When the emergency brake handle is pulled, the valve lever is 
pulled up through cables and rods. 
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(3) 


(4) 


(5) 


В. The brake valve produces the brake pressure in proportion to 
the force applied to the handle. The pressure produced, passing 
through the swivel joint, is applied to the shuttle valve. 


C. When emergency brake pressure becomes about 6 to 11 psi higher 
than the normal brake pressure, the shuttle valve attached to 
the brake assembly feeds pressure oil from the emergency brake 
valve to the brake assembly and, then, the normal pressure line 
is closed. 


D. Release the handle, and the valve lever is forced back by the 
returning spring force to the OFF position. Brake pressure 
goes out to release the brake and, consequently, the shuttle 
valve returns to its normal position. 


Emergency Brake Accumulator (Fig. 3-38) 


The emergency brake accumulator is of a spherical, Bendix type [6.3 ta}. 
To the tee at the top are connected the emergency brake piping and 

the piping for the manual damp valve. The accumulator has a capacity 
of 0.55 gal of hydraulic oil at 3,000 psi hydraulic pressure with 

air pressure of 1,000 psi. 


Adjustment of System (Fig. 3-37) 


A. Insert the rig pin (3) in the pulley (2), and adjust the length 
of the rod (5) so that the valve lever may be in contact with 
the brake-off stop bolt (№). 


B. Tighten the cable turning the turnbuckle, so that there may be 
some slackness of about 0.158 in (4 mm) on the spring at Fus 
Sta. +8730. 


C. Adjust the position of the adjusting plate (7) so that the 
emergency brake handle can be pulled on till the valve lever 
comes in contact with the brake-on stop bolt (6). 


Function Test 


Maintain the hydraulic pressure at 3,000 psi and make certain the 
following functions: 


A. When the emergency brake handle is pulled fully, hydraulic ргев- 
sure in the brake assembly should be 2,300 T оо psi. 


B. When the handle is released and returned, hydraulic pressure in 
the brake assembly goes out. 


3.5.4 Anti-skid System 


(1) 
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General 


Braking is generally done between the brake disc and lining, however, 
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excessive brake application causes friction between the tire and the 
runway surface, resulting in rapid loss of brake efficiency. ( This 
phenomenon is called "skid") 


The anti-skid system functions to minimize this phenomenon, obtaining 
the maximum brake efficiency. 


When the anti-skid switch on the pilot flight instrument panel is 
set to "ON", this system controls the brake so that the pilot can 
keep depressing the brake pedal. In case of the system failure, 
the anti-skid warning light comes on. 
This anti-skid system consists of the following elements: 
a. Skid Detector 
b. Control Box 
с. Pressure Modulator 
d. Anti-skid Control Valve 

(2) Operation (Fig. 3-39) 


A. When the anti-skid switch is turned to "ON" 


(A) Fail safe relay Z is energized, storing electric power 
good for 3.5 sec. 


(B) Consequently, the secondary power relay X2 is energized. 
(C) The power relay Ху does not work. 


(D) The recovery relay Y is energized, storing electric power 
good for 0.3 sec. 


B. When the tire is about to skid 
The skid detector generates skid signals. 


(A) The relay Ху is energized, supplying electric power to the 
anti-skid valve, returning pressure oil -- BRAKE OFF. 


(B) Electric power supply to 7 and Y is stopped but supply of 
the stored electric power to Z and Y continues. 


C. If the skid signal stops within 0.3 sec. 


(A) X is instantly switched off and the anti-skid valve returns 
to the BRAKE ON position. 
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(3) 


(4) 


(5) 


D. When the skid signal continues for more than 0.3 sec and stops 
within 3.5 sec. 


(A) After the relay Y consumed the stored power, the relay 4| 
makes a self-hold circuit. 


(B) Thus the X1 keeps working and the brake is kept at the OFF 
position even after the skid signal has stopped. 


E. If the landing gear speed becomes to normal speed within 3.5 sec. 


(A) The acceleration of the gear results in switching on the 
recover side of the detector. 


(B) The relay Y is energized and breaks the self-hold circuit 
of the Xi. 


(C) But the X] ean not be switched off because the current which 
passes through Rj is weak. 


(D) When acceleration of the gear has stopped and the recovery 
contact is switched off, the contact of the Xj is also 
switched off setting the brake to the ON position. 


F. If the skid signal does not stop even after 3.5 sec. 


(A) The relay Z consumes electric power, so the relay Хо returns 
to zero, cutting the electric power supply to the anti- 
skid valve. (Brake ON) 


(B) At the same time, the anti-skid warning light comes on. 


Skid Detector 


The skid detector installed on the main gear is of an inertia switch 
type. If the wheel is decelerated at a rate of angular velocity 
over 45 гай/ѕесё, this detector generates skid signal; and generates 
recovery signal when the wheel speed is increased suddenly. 


Anti-skid Control Box 


This box is installed on the right-hand wall of the electric com- 


partment. 
The anti-skid control valve is controlled according to the signal 
and its duration from the detector. 


Anti-skid valve 
This valve is installed on the left front corner of the hydraulic 
compartment under the normal brake valve. This valve is a solenoid 


valve, and brake pressure line comes to this valve passing through 
the normal brake valve. When this valve is energized from the 
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control box, the port leading to the bruke valve іс closed and 
pressure oil goes out through the return line, 


(6) Anti-skid Modulator 


Brake pressure line goes to the brake valve passing through this 
modulator. 

This modulator consists of cylindrical accumulator and orifice. 

When the skid signal is generated, pressure oil stored in this 
modulator is consumed. Replenishment of pressure oil from pressure 
source is not enough due to the function of the orifice, so the 
amount of pressure oil consumed by the system always exceeds the 
amount of pressure oil replenished. Thus, pressure in the modulator 
drops, decreasing the brake pressure until skidding is stopped. 

The filling air pressure of this modulator should be 250 + 50 psi. 


3.5.5 Wheel and Tire 
(1) General 
A. Wheel 
(A) Magnesium alloy casting 


(B) Dividable at the center into two, joined together with bolts. 
Between the two halves, the seal is installed. 


(C) Provided with the taper roller bearings, two each. 
(D) No brake is installed on the nose gear. 


The wheels are connected by the co-rotating shaft in the 
axle. 


Б. Тіге 
(А) Low pressure tubeless tire 


(B) Type, size, etc are shown below: 


12.56 = 16 


Size 


lE 


Play Rating 


Туре 


Beed Bandle 


Pressure 
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3.6 Steering System 


3.6.1 General 


Steering operation can be done by turning the steering handle installed 
on the left-hand console in the cockpit. 


Turn the steering handle, and the valve of the steering unit attached to 
the nose shock strut is turned through a cable allowing pressure oil to 
turn the torque link. The lower end of the torque link is connected to 
the nose gear inner cylinder, therefore, the inner cylinder is turned, 
steering the nose gear. 


The proportion of the handle turning angle to steering angle is four to 
one (4 : 1). The maximum steering angle is 50 degrees on either side. 


3.6.2 Operation 


Hydraulic pressure from the down line of the gear is supplied to the steer- 
ing unit through the filter. 


The steering unit consists of a valve and cylinder; when the steering 
handle is turned, the valve is moved by the cable allowing pressure oil 
to flow to the cylinder. 


The rack of the piston rotates the collar gear (torque arm rotates) and 
the nose gear is steered. 


(1) Neutral 


The steering handle is positioned at the center and the arm is 
vertical. The piston remains at the center, therefore, the torque 
link is situated behind the shock strut. The wheels face the front. 
This is the neutral position before starting operation. 


(2) When the Handle Is Turned to Right. 


Since the piston still remains unmoved, the right cable is pulled 
and the left one is slackened. As the result, the double pulley 

is pushed leftwards and the arm is tilted. At this time, the valve 
spool is also moved leftwards by the yoke. Then, hydraulic pres- 
sure oil enters the left side of the cylinder, starting to move 

the piston towards the right. 


(3) When the Piston Moves Rightwards. 


The r&ck turns the collar gear and the wheel gradually steer to the 
right. The cable end attached to the piston also moves to the 
right together with the piston pulling the slackened left-hand 
cable and, on the contrary, slackening the pulled right-hand cable. 
As the difference in tension between the left and right cables 
decreases, the yoke returns to the original vertical position. 
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When the nose wheel steers to the right at such an angle as propor- 
tional to the handle turning angle, the valve returns to the neutral 
position and the nose wheel stops at this angle. 


3.6.3 Adjustment (Fig. 3-44, 3-45) 


(1) Insert the rig pins (1) апа (2), and, turning the turnbuckle, 
adjust the cable tension to 24.3 + 2.2 lb at 20°C, 
(Cable tension varies by +0.7 lb per 1°C) 


(2) Increase hydraulic pressure and, operating the steering handle, 
make certain that the torque link can be moved smoothly. 


(3) Make certain that, when the handle is set at the neutral position, 
the torque link also stops at the corresponding position; and, 
when the handle is turned fully to the left and right, the 
torque link also turns 50° + 3° to either side. 


(4) Adjust the stop bolt (№) in Fig. 3-45, so that the clearance LY 
is within the specified limits. 


(5) Make certain that, when the torque link is moved with the 


hydraulic pressure on, the steering handle turns freely, follow- 
ing the movement of the torque link. 
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Landin 


Gear Position Indication nnd Warning D 


Stern 


This system is for the indication of the landing gear position and warn- 
ing, and consists of the following three systems: 


A. Landing Gear Indication and Warning System 

B. Main Gear Down Lock Visual Check System 

C. Nose Gear Down Lock Visual Check System 
3.7.1 Landing Gear Indication and Warning System 


This system consists of the following three sub-systems, all of which 
operate on electric power from the DC emergency bus. 


(1) Landing Gear Position Indicator 


The position of the landing gear is indicated by three green lamps 
and one red lamp. When the three gears are extended and locked at 
the DOWN LOCK position, the down-lock switch fixed to the top of the 


lower drag link of each gear is pressed by the down-lock hook and 
three green lamps come on. 


If one gear is not down-locked, the corresponding green lamp does 
not come on and the red lamp comes on. 


When the three gears are retracted and locked at the UP LOCK position, 
each up-lock switch is pressed by its link mechanism and the cir- 
cuit is broken, and all four lamps go out. 


(2) Warning System 


A. When one of three gears is not locked at the DOWN LOCK position, 
if the throttle lever is pulled back beyond the flight idle 
position, the red lamp on the head of the landing gear lever 
comes on and also the buzzer on the cockpit ceiling sounds. 

(the buzzer can be stopped). 


B. Like A above, with one of three gears not down-locked, if the 
flap is lowered more than 22.5 degrees, the said red lamp comes 
on and the buzzer sounds. (buzzer can not be stopped) 


(3) Landing Gear Control Lever Safety Device 


The landing gear control lever is designed to be held by the safety 
solenoid pin which prevents the lever from being raised beyond the 
neutral position when the aircraft is on the ground. 

When the left main gear becomes clear off the ground and is fully 
extended, the scissor switch is switched to FLT ON and the solenoid 
pin is electrically drawn back, moving up the lever can. 
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3.7.2 Main Gear Down Lock Visual Check System 


When the electrical landing gear position indication system does not work, 
the down-locked main gear can be ascertained by visual inspection, 

through the window at the rear cabin, and the gear position indicator at 
the lower end of the drag link. 


When the gear is locked at the DOWN LOCK position, red fluorescent paint 
with stripes on the inner cylinder becomes visible through the opening 
of the outer cylinder. For easier confirmation, a lamp is provided 
above the indicator. ` 


3.7.3 Nose Gear Down Lock Visual Check System 


Open the peep hole on the floor under the center pedestal in the cockpit 
and the nose gear down-lock can be seen in the mirror through the window 
on the front wall of the electrical compartment. 


The nose gear down-lock mechanism is coated with red fluorescent paint. 
When the nose gear is locked at the DOWN LOCK position, the red fluores- 
cent coating appears continuous. As this area is dark, a lamp is installed 
to illuminate the down-lock mechanism. 


3.7.4 Adjustment (Fig. 3-48B) 


Accomplish this adjustment after the flap and the mechanical stopper have 
been adjusted. 


(1) 


(2) 


(3) 


(4) 
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Adjust shims (3) so that the distance ® between the center of rotation 
of the cam (1) and the center of the cam actuated rod (2) is 20+1mm and 
install the plate (4). 


Install the connecting rod (5) so that the dimension D is 43+0.5mm. 
Make sure that the clearance is 1.5 to2.0mm. 


With the flap down, measure the flap angle with a protractor and stop 
it at 22.5°+1°. 


Adjust the serration of the cam actuated rod (2) so that the cam actuat- 
ed rod (2) rests on the center line of the cam (1) under the condi- 
tions described in para. (3) and install it. 


Adjust the attachment of the plate (7) so that the switch (6) slides 
smoothly along the contour of the cam and it is actuated roughly at 
the center of the cam slope. 
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Chapter h POWER PLANT 


һ.1 General 

The Rolls Royce Dart MK542-10 turboprop engines are installed on the 
aircraft as complete power units. 
This power unit consisting of the engine, propeller, engine mount, piping 
and wiring is a replacement unit which can be installed in any nacelle. 
The propeller can be handled as a replacement unit and the power unit with- 
out the propeller is also a replacement unit, while the propellers are 
also interchangeable. 
The engine is mounted on the engine mount at its three forward points while 
the mount is attached to the nacelle subframe at its four rear points. 
Around the engine mounted on the nacelle are installed the cowling, fairing 
and panels on which are provided the inlet and outlet ports for cooling of 
the engine and gear box, and accessories mounted on them. 
The engine is a gas turbine engine with a 2 stage centrifugal compressor 
and 3 stage turbine. The engine controlled by the throttle in the cockpit 
through cables and control rods, drives the propeller, while the exhaust 
gas at high temperatures from the turbine section flows through the ех- 
haust pipe over the upper surface of the wing and is ejected outboard from 
the end of the nacelle, developing a little thrust. 
The accessories are installed in the upper part of the nacelle. The engine 
shaft drives the DC generator, AC alternator, hydraulic pump, supercharger 
etc. through gears and drive shafts at reduced speeds. 
Engine Data 

Power: (at I.S.A., Sea Level, Static Condition) 

RPM SHP Thrust TEHP 

Take-off 15,000 2,115 THO 1b (336 Kg) 3,060 

(with W/M) 

Take-off 15,000 2,400 660 1b (299 Kg) 2,655 

(without W/M) 

Max. Continuous 15,000 2,400 660 15 (299 Kg) 2,655 

Max. Cruise 14,200 1,880 525 lb (238 Kg) 2,080 

NOTE: In calculating SHP, ТО НР required to drive the gear box 

has been taken into account. 
ТЕНР = SHP + Thrust (15) 
2.6 
Dec 15/67 h 
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Propeller: T blade, variable pitek 
Diameter 13,6 ft. 


nedueticn Ratio: 0.07(5:1 

COMpressor: ^ stage, centrifugal 
Pressure ratio 6.25 : 1 
Mass air flow 26.5 lb/sec 
(Т.5.А., 15,000 rpm) 

Combustion Chambers: f interconnected chambers 


Ignitors are provided in No. 3 and No. T. 


h. 2 Engine 


H.2,1 Summary 


The engine is a turboprop engine which drives the propeller and the 2 
stage compressor with the 3 stage turbine, 


This engine consists of the 2 stage centrifugal compressor, T combustion 
chambers and 3 stage axial turbine. The compressor is driven by an 
outer shaft connected directly to the turbine and the propeller is driven 
by an inner shaft provided in the outer shaft and connected directly to 
the turbine, through the reduction gears. 


Air taken in from the engine front enters the first stage compressor, 
pressurized here and, then, enters the second stage compressor, pressurized 
here again. 


Air leaving the compressor enters the combustion chambers in which fuel 
is injected to burn. The air becomes a suddenly expanded gas flow and 
passes the turbine. 


The most part of the energy contained in this expanded gas is absorbed by 
the turbine which drives the compressor and the propeller through the re- 
duction gears, generating the propeller thrust. The energy not absorbed 
by the turbine passes the jet pipe and is ejected rearwards, developing a 
little amount of available thrust. Water/methanol can be injected to 
augment the engine power. 
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Major Componenti 
Tho сцене сонет of the follow] ng major eoemponcenbos: 
(1) Air Intake Сыз ин Geecblotn 
AIT Intake Cowling 
Air Intake Cag Liye 
Reduction Gear 
Oil Tank 
Bevel Gear Assembly ° 
(2) Compressor Section 
A. Front Vasing 
Rotating Guide Vane 
Compressor (Impeller) 
Diffuser 


B. Main Casing (Interstage Casing) 


Inner Casing 
Interstage Guide Vanes 


C. Outlet Casing 
Rotating Guide Vanes 
Compressor (Impeller) 
Diffuser 

(3) Combustion Section 

A. Combustion Chamber 
Burner 

В. Intermediate Casing 

(L) Turbine Section 

Nozzle Box 

Nozzle Guide Vanes 

Turbine Assy 

Bearing Housing 

Heat Shield 

(5) Exhaust Section 

Exhaust Unit 


det Pipe Assy 
det Pipe Shroud 
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(1) The air intake casing is made of magnesium сабой. 


On the front of the casing is attached the nose cowling with the elec- 
trical deicer system and on the rear side of the cowling is installed a 
flange which fits the nacelle cowling. 


On the L.H, side of the casing are installed the oil filter, water/ 
methanol unit and fuel pump. On the Н.П. side are installed the pro- 
peller control unit (P.C.U.), feathering pump and starter motor. Оп 

the top is located the oil cooler, while on the lower side are installed 
the engine oil system accessories. 


In the casing are located the reduction gear for driving the propeller, 
oil pump and oil tank. 


(2) The compressor front casing is made of magnesium casting. 


The main casing (interstage casing) is made of AL ALLOY. The 2 stage 
centrifugal compressor is retained in this casing. 3 engine mounting 
fittings are provided on the main casing. 


On the lower side is installed the hot air gate valve. On the L.H. lower 
part and the R.H. upper part are installed the fuel flow control unit 
(F.C.U.) and the oil pressure transmitter, respectively. 


On the outlet casing are installed the breather outlet, accessory drive 
adapter and compressed air spill outlet. The engine fire wall is also 

fixed to this casing. The compressed air enters 7 combustion chambers 

from the compressor outlet casing. 


(3) Around the intermediate casing are arranged the combustion chambers 
which are connected to the turbine nozzle box. 


In each combustion chamber are provided a flame tube and burner. The 
burner injects fuel into the tube, mixing it with air for combustion. 


The high energy ignition plugs are provided іп No. 3 and No. T combus- 
tion chambers only to be used for starting. The flame is propagated to 
the remaining chambers through the interconnectors. 


(4) Air burnt and heated in the combustion chambers enters the turbine in 
the nozzle box. 


The turbine wheel consists of discs made of chrome-molibdenum steel 
and blades. 


This 3 stage turbine absorbs the most of the energy contained in the gas 


flow and converts it into torque to drive the compressor, propeller and 
accessories. 


The gas temperature (turbine gas temperature, T.G.T.) at the turbine 
exposed high temperatures and pressures is ап important parameter for 
engine control and the temperature is measured by thermo couples 
located on the second stage nozzle guide vanes (between the first and 
the second stage turbine wheels). 


Dec 15/67 
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(5) The gas leaving the turbine is sent to the jet pipe smoothly by means of 


the exhaust unit provided in the engine nozzle box, reducing the back 
pressure acting on the turbine. 


Engine Mount (Fig. 4-1) 


The engine mount is of steel pipe frame construction and its end fittings 
are all made of forged steel. 3 V shape steel pipe structures are joined 


together with end fittings and 3 forward points are supported by fittings 
which are attached on the compressor casing. 


The engine mounting feet and engine mounting spherical pieces are joined 
together at the engine mount end fittings and tightened with hollow tighten- 
ing bolts screwed in through bushes. A locking bolt with L.H. screw is 
inserted into the hollow, tightened and locked with a tab washer. 


The mount attaching fitting attached to the engine mount rear support B is 
fixed to the sub-frame and the fire wall with shear bolts. 


The 4 engine mount rear supports are fixed to the mount attaching fittings 


with locking nuts through spherical pieces, that is, ball end halves of the 
engine mount end fittings. The locking nuts are fixed by the lock plates. 
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Engine Mounting Foot 


Engine Mounting Spherical Piece 
(Engine Attaching Parts; 
Handle with care) 


Bush 
Tightenning Bolt 


(Torque 700—900" b) 
Tab Washer - 


Locking Bolt Wy, : 
( Torque «s 


450 —500in - Ib) 
р №. 
F 1 N Ke» 
A / í Detail A 


Sud Frame End Fitting 


A 
Locking Nut @ С» 


(Torque 2000~2500 in-lb) 
Locking Plate 


Spherical Piece 


Engine Mount End Fitting 
(Caution: Spherical face shal! be aft) 


Mount Attaching Fitting 


/, / Fire Wall Bulkhead 


3 Detail B 
Fixing Plate Locking Plate Fitting 
Engine Mounting 
Figure 4—1 
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hol Cowl ing and Fairing 


4,41 Summary 


The nacelle in front of the fire wall is faired with the cowling and the 
fairing provided in the forward lower part of the fire wall. 


When the cowling and the fairing are closed, the overlapping part serves 
as sealing. The fairing is usually kept installed but it can be removed if 
necessary. The cowling opens rearwards like flower petals. 


NOTE: For the gear box top cover in the rear of the fire wall, exhaust 
pipe upper cover and gear box side cover, see Chapter 2. 


4.4.2 Cowling (See Fig. 4-2, 3, 4, 5 and 6) 


The engine cowling consists of 4 panels. The L.H. and R.H. side panels are 
attached to the L.H. and R.H. nacelle hinges, respectively, the top panel 

is joined to the L.H, side panel and the bottom panel to the R.H. side panel, 
through respective hinges. 


The cowling made of light alloy, is of double skin construction with partial 
single skin. The forward ends of the cowling panels are fixed to the engine 
air intake cowling with screw type fasteners. The top and bottom panels 

are fastened with latch hooks. Тһе fairing and the side panels are fastened 
with latch hooks at one location on the L.H. and R.H. sides, respectively. 


When the cowling is opened, the cowling panels are locked with main cowling 
supports, l ea. The top and bottom panels are locked to the side ranels 
with auxiliary cowling supports, 1 ea. 


On each cowling panel is provided a fire wall to separate the compressor 
section from the hot section when the cowling is closed. 


On the L.H. side panel are provided the oil filter cap access panel and 
fuel filter access panel which are all fastened with hinge latches. On the 
L.H. side panel are provided fire access doors for Zone I and Zone II 
through which the hoses of the fire extinguishers on the ground can be 
inserted for extinguishing fire. Ав the doors are closed by spring force 
only, they can be opened by pushing in the hose nozzles. The fire access 
door for Zone I is provided on the pressure relief door. The pressure 
relief door is provided on the L.H, side panel. This door relieves the 
pressure in a space between the engine and the cowling to prevent the high 
pressure due to the engine casing failure from damaging the aircraft. 


The door is fastened to the hinge at its forward part and the rear part is 
fastened with rivets. 


As the inner pressure rises, the rivets are shorn, opening the door outwards. 


As the pressure decreases, the propeller slip stream closes the door 
automatically. 
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4.4.3 Fairing (See Fig. 1-2, 3, №, 5 and 6) 


The fairing in the forward bottom section of the fire wall is of single skin 
construction made of light alloy, being fixed to the fire wall with bolts. 
This fairing can be removed if necessary. 


On the L.H, and В.Н. sides of the upper part of the fairing are provided 


latches with which the fairing can be fixed to the cowling side panels 
securely. 


The latches are of the same kind as that used on the cowling. Inside the 
fairing are provided the outlet duct for the engine turbine cooling air and 
the hot air duct for the fuel heater. 


4.5 Accessory Drive Gear Box 


1.5.1 Summary (See Fig. 4-7) 


The accessory drive gear boxes are installed between thé airframe fire wall 
and the wing spar in the upper part of the L.H. and R.H. nacelles, respectively. 


Between the engine and the gear box is provided a drive shaft which trans- 
mits engine power to the gear box. 


The gear box is bolted to the sub-frame in the nacelle with brackets at the 
front end of the drive shaft and at both ends of the main casing. 


At the front end supporting point, a support assembly with a ferobestos 

bush at the front end of the drive shaft housing is attached to the airframe 
fire wall with 4 bolts. 

The L.H. side bracket of the main casing is attached to the sub-frame fitting 
through a lifting fitting, taking into account thermal expansion and manu- 
facturing tolerances. In the bolt holes of the bracket are used the sphe- 
rical bearings. 


Around the gear box is provided a bulkhead which collects leaked or drain 
Oil, 


Around the unit are arranged the fire detectors. The gear box becomes ас- 
cessible by opening the hinged top cover. On this cover is also provided 
an access cover through which the oil level can be checked with a dip stick. 
4.5.2 Gear Box 
L.H. installation 
Туре (С) P.T.G. 14/22 (with propeller brake, L.H. engine) 


R.H. installation 


Type (C) P.T.G. 14/23 (without propeller brake, В.Н. engine) 
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4.6 Cooling and Ventilation oystem 


4.6.1 Classification (See Fig. 4-11) 


The cooling and ventilation system of the engine and gear box is described 
here, 


The engine and the gear box areas are vented to cool them and accessories 
and to ventilate а1г around them. The nacelle is divided into the following 
! zones in view of fire protection: 


Zone 1: This zone is located in the forward part of the engine 
between the rear part of the engine nose cowling апа the 
engine fire wall. 


Zone 2: This zone includes the engine hot section; combustion section 
and turbine section, extending rearwards from the aircraft 
fire wall, including the interior of the exhaust pipe. 


Zone 3: This zone being the nacelle portion behind the aircraft fire 
wall, is divided into Zone 3 Upper and Zone 3 Lower. 
Zone З Upper is separated from Zone 3 Lower by the shear parel 
and wing structures. 


Zone 4: This zone is an area where the accessory drive gear box is 
provided, located in the forward, upper part of Zone 3 Upper, 
being separated from Zone 3 Upper by a bulkhead made of 
aluminum alloy. 


4.6.2 System (See Fig. 4-11) 


The cooling air enters Zone 1 from the air intake scoops provided 2 ea. in 
the forward lower part of the L.H. and К.Н. panels of the cowling and 1 ез. 
(oil cooler) in the upper part. 


Air after cooling and ventilating Zone 1, is discharged from the engine oil 
cooler outlet port provided on the upper panel of the cowling. 


In Zone 2 are provided T air intake cowlings. The air intake scoops are 
provided 2 ea. on the L.H. and К.Н. cowling side panels and two on the top 
cowling, respectively. The louver type air intake is provided 1 ea. in the 
rear of the top cowling. 


After the air entered from the air intake cooled the hot section of the 
engine, it flows along the annular gap between the engine exhaust unit and 
the exhaust cone shroud into the jet pipe and it is ejected outboard together 
with the engine exhaust. 


The air intake scoop on the top panel is provided to cool the forward and 
rear universal joints of the gear box drive shaft. 


The louver type air intake not only takes in air, but also discharges warm 
air to speed up cooling of the turbine section after the engine is shut down. 
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4.7 


The cooling air for Zone 4 enters from the 2 air intake scoops provided on 
the forward part of the gear box top cover and it is discharged from the 
louver type outlet provided in the rear of the gear box top cover after 
cooling the gear box and accessories. 


After cooling the alternator control unit, air entered from the air intake 
scoop in the R.H. forward, lower part, ventilates Zone 3 Lower and is dis- 
charged from the louver type outlet located on the К.Н. side of the nacelle 
close to the wing lower surface. 


Exhaust System 


4.7.1 Summary (See Fig. 4-12) 


The exhaust system sends the hot gas from the turbine section over the wing 
upper surface and discharges it rearwards. The exhaust pipe consists of 

the exhaust cone shroud, jet pipe, blanket and jet pipe shroud. At its front 
end, the exhaust cone shroud is fixed to the aircraft fire wall with bolts, 
while its rear end can slide along the supporting fitting fixed to the jet 
pipe, permitting thermal expansion. To the rear end of the exhaust cone 
shroud are joined the jet pipe shroud on its outside and the jet pipe on 

its inside with flexible joints. 


The exhaust pipes are interchangeable between the L.H. and the Н.Н. engines 
except the attachment of the supporting shaft for the rear support point 
which is symmetrical. 


The exhaust cone shroud is installed around the engine exhaust unit. The 
cooling air of Zone 2 passing the gap between the above two, is led to the 
jet pipe by Venturi effect which is seen when the exhaust gas enters the 

jet pipe from the exhaust unit, making the coolings of Zone 2 more effective. 
The jet pipe is covered by blanket and furthermore by the shroud to prevent 
overheating of the structures around the jet pipe. 


The cooling air taken in from the intake scoops on the sides of the nacelle 
passes the inlet duct of the exhaust cone shroud, passing the gap between 
the blanket and the jet pipe shroud and is discharged outboard from the rear 
end. 


In order to prevent the exhaust gas discharged from the jet pipe from flowing 
back into the nacelle, the gap between the exhaust pipe and the nacelle 
structure is sealed with sealing cloth at the end. 


4.7.2 Major Components (See Fig. 4-13, 1h, 15, 16 and 17) 


(1) Exhaust Cone Shroud 


The exhaust cone shroud is of seam weld construction made of 347 
corrosion resistant steel 0.032 in thick, approximately 480 mm long with 
the front diameter of approximately 635 mm and the rear diameter of 600 
mm. The rear half is of double co-axial construction and air from the 
air scoop on the nacelle side is sent to the room between the two 

skins. 
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Jet Pipe 


Тһе Jet pipe is of seam weld construction made of 347 corrosion resiste 
ance steel 0.032 in thick, approximately 3500 mm long, curved along пе 
contour of the wing upper surface. 


Blanket 


The blanket is made of heat shielding material sandwiched by corrosion 
resistant steel foils, the thickness being 0.5 in. The heat shielding 
material is made of laminated "Refrasil Fibrous Silica," fiber of sili- 
con oxide, which is very light and can stand heat up to 1000?C. 

In addition,it is a good insulator at elevated temperatures against 

heat and electricity. The stainless steel foils, 0.003 in thick outside 
and 0.004 in inside, are corrugated to increase strength and to permit 
expansion and its ends are welded to prevent entry of fuel, water etc. 


In order to eliminate the pressure difference between the outside and 
the inside of the blanket when the engine is started or the operating 
conditions change, it is provided with breather holes which are covered 
by sereens so that fluids can not enter them. 


The blanket conforming to the shape of the jet pipe, consists of 4 pieces, 
each being divided into two parts, upper and lower. 


Jet Pipe Shroud 


The jet pipe shroud is & structure of 202h-Th seam welded pipes 0.025 in 
thick bolted together with a diameter of 470, split into 3 pieces. 


On the lower surface of the lowest position of the curved section cor- 
responding to the jet pipe drain hole is provided а drain connection through 
which fuel accumulated in the jet pipe goes down to the drain box in the 
nacelle. 


The intermediate section is divided into the L.H. and В.Н. halves with 
the upper апа lower flanges bolted together and on the forward апа rear 
sections of the upper flange are provided two lugs for lifting used when 
the shroud is removed or installed. 
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4.8 Engine Control System 


1.8.1 Summary of Power Control (Fig. 4-18) 
The power control system consists of the following sub-systems: 


Throttle Control System 
Trim Control System 
Н.Р. Cock Control System 


The above controls are operated from the pedestal in the cockpit. 
On the pedestal are provided three levers (low stop, throttle and H.P.C.). 
Оп the lower ends of these levers are located micro switches. 


(1) Features of Pedestal 


A. The throttle lever, low stop lever or H.P.C. lever can be removed 
from the pedestal easily, independent of the others. 


В. Not to mention the throttle micro switch which requires fine adjust- 
ment, the switches for the other two levers can be finely adjusted. 


C. Micro switches (amounting to 22) are neatly arranged in the compar- 
atively scanty forward space of the pedestal. Any one of them can be 
easily replaced if necessary. 


(2) Features of Each Lever Control Linkage 


+ 


A. On the ends of cables in the L.H. апа R.H. nacelles are installed the 
end pulleys symmetrically. In the L.H. nacelle, the synchro corrector 
unit is tied in the throttle lever control. 


В. When both throttle and trim control systems are rigged, it is important 
to confirm the datum position of the corrector unit. 


С. The end pulley (nacelle quadrant) and the engine control box are linked 
together with push pull rods and control rods. 


D. As long as the aircraft side rigging is concerned, the throttle system, 
H.P.C. system or trim system moves independent of the others. However, 
they can move independently only up to the engine control box and 
from this point on, they are mutually interrelated in their movement. 
4.8.2 Composition and Functions of Pedestal 
(1) Structure of Pedestal Frame (Fig. 4-19) 


The pedestal consists primarily of the following three parts: 


Front Бох ...-ы..». Іп the box is contained a box in which micro 
switches are installed. 


Lever base ....... On the base are installed levers and their shafts. 


Rear box ......... On the upper surface are installed a control panel 
for the W/M and trimmer. 


h 
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In addition, on the pedestal are installed the Lever panel covering the 
lever base and the side panels covering Lhe both sides of the pedestal. 


The front box is fixed to the floor beam with the four bolts located at, 
the four corners of the bottom. 


The lever base made of thick aluminum alloy casting bridges the front 
box and the rear box. 


Its forward end is fixed to the front box with two bolts and its recessed 
portion just fits on the front box, 


The rear box is fixed to the floor beam with the four bolts on the 
bottom. 


The switch boxes (low Stop, throttle and H.P.C. switch boxes from the 
left to the right) are attached to two angles in the front box. 


Details of Throttle Lever (Fig. 4-20) 


Тһе throttle lever can be rotated from the minimum position to the 
maximum position around the throttle shaft. On the both ends of the 
throttle lever are attached the discs and on its left side provided 
the throttle friction lever which is mounted on the throttle shaft. 


To fix the throttle lever at a given position, the friction lock lever 
is used. Then the adjust nut pushes the spring plate which, in turn, 
pushes the disc, locking the throttle lever. 
At the root of the throttle lever and the L.H. and R.H. discs are 
provided color marking which is necessary for rigging. Be careful 
especially not to erase the marking on the discs. 

Reference point at 559 .......... Blue mark 


Reference point at 50° .......... Red mark 


Reference point for throttle 
micro switch 9 € ЗК 0 9 €9 €9 9? 9? 9 9 9? €* 9? 9 l 5$ es White mark 


The primary stoppers for the throttle travel irrespective as to whether 
they are max. stops or min. stops, are located in the control box on 


the engine side. 


If the throttle lever is moved, the forward arm at the root moves the 
throttle micro switch group actuating rod. 


The rear arm moves the throttle rod for the engine power control. 
Details of Low Stop Lever (Fig. 4-21) 
The left end of the low stop shaft is supported by а ball bearing 


fitted in a bracket. The bracket is mounted on the lever base with 
two bolts. 
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The right end of the shaft is supported by the same ball bearing. 
This bearing Ia caulked іп the gust lock lever mounting bracket, 


The bracket itself ts mounted on the front box side and the lever base 
side with two bolts, respectively. 


On the low stop shaft аге moutited two arms , "n hinge апа я, hook, integral 
with the shaft. 


The switch operating arm on the left hand moves the low stop micro 
switch actuating rod. The low stop hook on the right hand is linked to 
the inter-lock lever of the gust lock system. 


If the low stop lever is pushed forward, the shaft rotates forward and 
the hinge at the center of the shaft catches the butterfly sector. 

This butterfly sector prevents both throttles from opening fully at the 
same time when the gust lock is on. 


In order to determine the low stop lever positions clearly, the flight 
position and ground position dents are provided on the guide. 


As the movement of the low stop lever is affected by the gust lock lever 
position, the low stop lever can not be placed in the flight position if 
the gust lock lever is not disengaged. The ground position can be 
obtained if the low stop lever is pulled up and rearwards. 


Details of H.P.C. Lever (Fig. 4-22) 


The H.P.C. lever rotates around the H.P.C. shaft and the H.P.C. lever 
guide is mounted on the H.P.C. shaft with the guide securing bolts. 


The L.H. and В.Н. levers are connected to the rods actuating the L.H. 
апа А.Н. micro switches in the switch boxes, respectively. 


At the same time, the L.H. and R.H. engine operating rods are connected 
to the lever arms. The guide has the following four lever position 
dents: : 


High Stop Withdrawal 
Fuel On 

Fuel Off 

Feather 


If the H.P.C. lever is placed in the high stop withdrawal position, the 
"Т.О." mark is selected in the control box on the engine side. The 
Н.Р.С. control system is adjusted at this position. "FUEL ON" and 

"FUEL OFF" positions are determined with the dent positions of the guide 
by adjusting the H.P.C. lever slots to the engine installed. 


"FEATHER" position is so designed that the lever is caught by "F" 
stopper of the engine control box on its way and it serves as the 
reference point when the micro switches are adjusted. 
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h.B.3 Relativity of Gust Lock, Low Stop and Throttle (Pigs. 4-21 and 23) 


The throttle and the low stop are mechanically connected to the gust lock 
lever so that the aireraft can not be taken off without disengaging the 
dust lock. 


(1) Both L.H. and В.Н. throttle levers can not be advanced to the max. power 
position when the gust lock is on. Either one can be moved to the 
position at a time. 


qi, 
hj 
— 


The low stop lever can not be moved manually from the ground position 
to the flight position when the gust lock is on. On the contrary, the 
gust lock can not be engaged when the low stop lever is in the flight 
position. 


(3) When the gust lock is disengaged, the L.H. and R.H. throttle levers can 
be moved to the max. position at the same time and the low stop levers 
can be moved manually to the flight position easily. If the pilot 
advances both throttle levers, paying no attention to the low stop 
levers, the throttle levers drag the low stop levers to the flight 
position. 


4.8.4 Composition of Micro Switch Groups (Fig. 4-24) 
(1) Composition of Groups 


The micro switch groups consist of the following three: 


Throttle Switches Fl to F8 (8 micro switches) 
Low Stop Switches Ll to LT (7 micro switches) 
Н.Р.С. Switches a, &', b, b', e, e", d (T micro switches) 


(2) Composition and Functions of Adjuster 


On the adjuster in Н shape are provided slides 1 ea. on the upper and 
the lower parts. The slide with thread inside can be moved laterally 
by rotating the adjust bolt. 


The switch shaft has been so designed that it moves together with the 
two adjusters. The actuators аге essentially cam plates with different 
shapes. The locking positions of the pins are all different slightly. 


NOTE: The pitch of the adjust bolt of the micro switch actuator to be 
adjusted is 0.8 mm. The maximum amount of correction is approxi- 
mately 8° of the rotating angle of the actuator which correspond 
to approximately 1,200 r.p.m. of engine speed at the throttle 
switch. 
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(3) Summary of Types and Operation of Micro Switches (Fig. 14-25) 
Types of Switches 
a. BZ-TRDT and BZ-7 RWT822 


Since the terminals are of normal-open type or normal-close type 
depending on usages, the electrical circuit may be open even when 
the switch is pushed in and it may be closed even when the switch 
is released. 


b. BZ-3YDT 


As both terminals (normal open and normal closed) are in use, the 
open and closed electrical circuits exist at the same time when the 
switches are in "PUSH" and "RELEASE" conditions. 


(4) Summary of Throttle Micro Switch 


The following micro switches come into action successively as the lever 
moves from the min. position to the max. position: 


Fl, Fe ..... If the engine throttle is retarded to this point on its 
way to the idle position when the main gear is not down- 
locked, the landing gear warning bell rings. This is 
intended to prevent landing with landing gear up. 


ЕЗ, Fh ..... This switch closes the auto feather circuit of the 
propeller control system at around 12,800 to 13,000 rpm. 
If the torque value drops below 50 psi while the iever 
is located in а more advanced position, the propeller 
auto-feathering takes place. 


F5, F6 ..... This switch opens the spill valve of the air control 
system at 380 lb/hr of fuel flow. This is intended to 
smooth acceleration at the time of engine starting. 

If the low stop lever is placed in the ground position, 
the ground spill takes place. If it is in the flight 
condition, the ground spill does not take place. 


FT, F8 ..... This opens the spill valve so that the take-off power is 
not used for accessory driving at 14750 to 14950 rpm. 


(5) Summary of Low Stop Micro Switch 


LSL, L82..5.. ІТ the lever is in the flight position, this closes, 
performing the following functions: If the propeller 
pitch moves 2° below the flight fine pitch during flight, 
the warning light comes on for corrective action and the 
solenoid is energized to coarsen the pitch. As the 
pitch is coarsened, the blade cam cuts off the electric 
power supply. 


Page hl 


Throttle НРС 


KH Eng 


RH Eng LH Eng 


Sw Type Sw Type Sw Type 
LSLS. BZ7RWT822 F,—F,: BZ7RDT b'd.b ` BZ3YDT 
Others: BZ7RW T822 
Micro Sw Groups on Pedestal 
(Looking from Aft to Fwd) 


BZ-7RWT822 BZ-7RDT BZ-3YDT 
MOVEMENT DIFFERENTIAL -0,02--0,05” MOVEMENT DIFFERENTIAL = 0.001~0.006” MOVEMENT DIFFERENTIAL -0.001—0.00€ 
OVERTRAVEL —0.094"MIN OVERTRAVEL = 1/16” MIN OVERTRAVEL = 1/16 MIN 


i 0.171" (PRETRAVEL) 


0.03" (PRETRAVEL) 0.03" (PRETRAVEL) 


NORMAL 
CLOSED 
TERMINA 


NORMALLY OPEN TER 


Soldered Terminal 


NORMAL CLOSED CIRCUIT 


Three Types of Micro Switches 


Micro Switches Groupes on Pedestal 


Figure h-25 


Page 42 


153, LSi..... This closes when the lever is in the ground position, 
performing the following functions: 
This energizes the solenoid which release the flight 
fine pitch stopper, permitting іы pitch adjustment 
up to 0° on the ground. 


LS5, LST..... This closes when the lever is in the ground position. 
This energizes RL5 relay to generate 150V wild frequency 
AC during engine run up on the ground, 


156 ......... This opens when the lever is in the flight position. 
This switch cuts off electric power to F5 and F6 so 
they do not come into action in flight. That is to say, 
this does not permit the spill valve to open in flight 
even though the lever is retarded below 11,000 rpm. 


(6) Summary of H.P.C. Lever Micro Switch 


The working points of the switch varies as shown in the following table, 
depending on the positions of H.P.C. lever: 


High Stop 
Withdrawal 


"* Close" indicates that the propeller brake circuit is made 
when H.P.C. lever is in "Fuel OFF" position. 


The switch а is provided in the auto feather circuit of No. 2 engine 
and No. 2 engine сап not be auto-feathered if No. 1 engine is feathered 
already. 


Consequently, the switch a comes into action only when 
a. No. 1 auto coarsening relay is dead, 
b. No. 2 engine torque is below 50 psi, 


c. No. 2 throttle lever is placed in a lever position above 12,000 rpm 
and, 


а. Н.Н, H.P.C. lever is placed in the fuel on or high stop withdrawal 
position. 


Under the above conditions, the propeller is feathered if the auto 
coarsening relay is energized. 
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When the Н.Р.С. lever is in the OFF or feather position, the switch b 
closes the W/M shut-off valve. Therefore, W/M can not be supplied 
even if W/M injection is tried. 


The switch d in the propeller brake system, permits power from the D.C. 
emergency bus to flow to the propeller brake switch when the H.P.C, 
lever is in the fuel off position. Then, the brake can be applied to 
the propeller. 


Low stop 


Throttlà 


LH.Eng. 


Micro Switch Groups on Pedestal 


how офор bever очен 


ewiteh how бор Lever 
oymbols Posil Lon узет Involved Cort rte | 


Plight Fine Pibeh Ргеретіер 
есь = Hyd. Shap Contre 
(рібеһ Coarsening 

Solenoid) 


Low Stop Withdrawal Progen ler 


Solenoid “antes l 


Voltage Change Over Elect, Syster 
Switch Wilrl “re ПОРА 
150У--»208У Power белге 


Spill takes place Air Conditioning 
below 380 lb/hr of Spill 

fuel flow in the 

ground position 


Requirements for Switch Change- 
over Point 


Requirements for Requirements shewn 
Operation in terms of trnrroi- 
tle lever angle of 
F.C.U. 
Fuel Flow 1594Ll ~ 179192! 


TOO £ 20 lb/hr Warning for 
landing gear 


Engine Speed 28°30'—— 30930! 


12,800 —13,000rpm (Low Torque Switch) 


Fuel Flow 1918! — 5946! 
380 * 20 lb/hr Air conditioning 
Spill valve shut 


Engine Speed YB°LOt~ 51°50! 


14,750-~14 ,950rpm Air conditioning 
spill valve open 
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Lever Switeh 
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сулоп 
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Lever Position Control system 


— س — € — ~ 


L.H.Eng. | R.H. Eng. [вн Stop | Fuel ON [Fuel OFF [Feather 
Withdrawal 


Prop. Control Auto 
Close Close Close Open Coarsening Circuit 


Prop. Control W/M 
Close Open Open Act, Relay 
BED Open Open Close Prop, Control 
| Automatic 


Coarsening 
M Open Open Open и 


| 


4.8.5 Throttle Control System (Pigs. L2G ана 27) 


(1) 


(2) 
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General 


The throttle control system controls engine fuel flow and selects the 
engine speed with a single lever and it also controls W/M injection. 
The linkage on the aircraft side transmits the throttle lever action 
over its entire range to the engine control box throttle pick up lever 
exactly. On the L.H. nacelle is provided the corrector unit of the 
propeller synchronizer system, 


Composition of System and Summary of Components 


The components move in the following sequence: 


Lever-—» Коа — Torque Tube —» Sector — Cable — Control Rod 
—> Engine Pick up Lever. 


A cable is used between the quadrant sector in the center pedestal 
and the quadrant in the nacelle. The nacell quadrant and the engine 
pickup lever are connected with rods. 


Three turnbuckles аге used in the cable. At the fuselage--wing joint 
is used a pressure seal on which MIL-G-T18T, grease is applied. 

At the nacelle quadrant is provided & friction damper with which the 
throttle lever can be maintained at a given position. 

The torque of the friction damper is so adjusted that the throttle . 
lever can start moving at 35 to 10 in.lb. 


On the left hand side is installed the synchronizer corrector motor. 
The synchro arm rotates around the eccentric shaft of the corrector unit. 
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When the synchronizer system is turned off, the synchro arin only 
relays the motion of the push pull rod. When the throttle is te be 
rigged, it is necessary to set it to the datum line with а special tool 
installed. Otherwise, the datum position can not be determined, 


Requirements of Throttle Operation 


When both throttle levers in the cockpit sre advanced fully together, 
the throttle pickup levers in the engine control box must come in 
contact positively with the max. stoppers on the control box side. 
Likewise, they must come in contact positively with the min. stoppers 
when the levers are retarded fully. 


(4) Propeller Synchronizer 
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А, 


Summary 


The propeller synchronizer is provided to synchronize the L.F. ала 
В.Н. engines, reducing vibrations to the aircraft, discomfort to 
crew and passengers, noises etc. due to the speed difference of 


both engines and relieving the pilots from incessant burden of engine 
control. 


Тре В.Н. engine serves as the master engine. Consequently, the F.H. 
engine is not affected by this unit, the L.H. engine being the slave 
engine. That is to say, the speed of the L.H. engine is maintained 
equal to that of the R.H. engine by means of the synchronizer control 
иил 


Mechanism 


On the gear boxes of the L.H. and R.H. engines are installed the 
synchronizer alternators. On the L.H. engine is provided a corrector 
motor connected to the engine power control linkage. 


Signals corresponding to the difference of speeds of the L.H. and 
R.H. alternators are sent to the corrector motor which regulates the 
engine fuel flow and the propeller control unit. 


Actually, the throttle linkage moves the engine control system by 
means of the friction damper, not by moving the throttle lever by 
means of the corrector motor. 


Do not move the throttle abruptly lest the datum setting of the 
synchronizer motor should go wrong. 


Operation 


This unit can be operated by turning on the synchronizer switch in 
the cockpit. 


The maximum adjustable range of speed is approximately Í 250 rpm 
due to structural characteristics of the synchronizer unit which is 
effective only when the throttle is in the constant speed range of 
11,000 to 15,000 rpm. 


If the engine speed correction is desired or any unstable condition 
is noticed while the synchronizer is in use, turn off the synchro- 
nizer once and turn it on after readjusting the throttle. 

When the throttle is placed at the min. constant r.p.m., the engine 
speed depends on the P.C.U. only and the synchronizer does not wore. 


During climb and cruising, the unit has tolerances of + 100 rpm for 
a desired mean speed (average of the L.H. and К.Н. engine speeds). 


Turn off the synchronizer switch during take-off and landing. 
Otherwise, the speed of the slave engine will be affected if the 
master engine failed. 


4.8.6 Fuel Trim Control System 
(1) General (Figs. 4-28 and 29) 


The rise of the outside air temperature decreases the engine intake 
air mass flow at any engine speed. 


If the fuel flow remains unchanged under such circumstances, the 
mixture ratio becomes too rich, elevating the turbine temperature 
excessively. Therefore, the fuel flow must be reduced as the amb lent 
temperature increases. For this purpose is provided the trimmer. 

The trimmer does not change the engine speed but changes the fuel flow 
only. This can be accomplished by restricting the throttle valve 
opening of the F.C.U. with the trimmer. 


(2) Summary of Operation 


If the trimmer switch on the pedestal is turned to INC or DEC, the 
trimmer actuator on the engine side rotates while the switch is being 
depressed. The motor moves the plunger rectilinearly which is connected 
to a rod actuating the engine trimmer pickup lever. 


(a) Structure of Trimmer Actuator 


Inside the actuator is located a motor operating on 22 to 28 V DC. 
The motor rotation moves the screw jack rectilinearly through the 
reduction gears. The screw jack is located in the plunger housing, 
its rectilinear motion being the plunger stroke. The stroke is 

3 in. at the maximum. Inside the actuator are provided two limit 
Switches which stop the motor automatically if the plunger reaches 
its extreme ends. On the ends of the plunger are installed shock 
absorbing fittings with cushion springs to avoid damage to the 
actuator. 


(b) Trimmer Position Transmitter (Fig. 14-30) 
If the trimmer actuator moves, its actuating lever swings to the 
left and to the right. The lever, in turn, swings the sector gear 


plate to the left and to the right. Then, the pinion gear rotates. 
The arm rotates the turning assembly with the pin coupling. 
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(1) 


QD.U. Control System 


тепега1 


H.P.C. stands for the high pressure cock. This permitu or бриг 577 

the high pressure fuel supply to the engine fuel manifold located Iz 

the fuel control unit. This із manually controlled by я sever in fae 
cockpit. 


When the Н.Р,С, lever is located in the high stop withdrawal position, 
а mechanical circuit which withdraws the high Stop is made manually vy 
the feathering selector lever of the propeller control unit. if tne 
electrical circuit is energized at the same time, the feathering motor 
rotates to feather the propeller. 


This lever has the following four positions on the pedestal: 


High Stop Withdrawal Position 
Fuel ON " 
Fuel OFF " 
Feather " 


4 positions 


The micro switch on the switch panel of the pedestal actuates the lever 
arm mechanically, depending on the lever positions. 


Composition of System (Fig. 4-31) 
The system is actuated in the following sequence: 


Lever-——z-Lever Arm —=Operating Rod —»Sector ¬ Cable — Control Rod 
—» Engine H.P. Cock & Feathering Pickup Lever. 


The quadrant sector of the center pedestal and the nacelle quadrant are 
connected with a cable in which are used three turnbuckles, Тһе nacelle 


quadrant and the engine H.P. Cock & feathering pickup lever are connected 
with rods. 


At the fuselage -- wing joint is used & pressure seal. 


Operation of Н.Р. Cock Lever 


The normal position of the lever when the aircraft is stationary on the 
ground is "Fuel OFF," 

Às soon as the engine speed reaches 1200 to 1500 rpm at the engine 
starting, the lever must be moved to the high stop withdrawal at once. 
If the starting failed within 30 sec., move the lever to "Fuel OFF" and 
place the start selector switch in "Safe," 
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Adjustment of Throttle Control суш om 


Tools for adjustment to be prepared 


d. 


b. 


OL-YOO Th 

01-90075-11, 01-96230-11, -21 and -60 
CQ lb spring balance 

Cable tension meter 


Adjust the engine control linkage properly іп aceordance with toe 
engine maintenance manual, M-Dal0-YS, 


Adjustment Zones 


The throttle control system is divided into the following feur роге: 
If adjustment of one part does not affect the others, readjustment 
of other parts is not necessary. 


(A) 


(D) 


Throttle lever -- quadrant sector below the pedestal 


Quadrant sector below the pedestal -- upper quadrant pulley on 
the spar on the forward side of the fire wall 


Upper quadrant pulley on the spar on the forward side of the 


fire wall -- idler lever on the forward side of the fire wall 
Idler lever on the forward side of the fire wall —- engine control 
box 


Adjustment of Throttle Lever -- Quadrant Sector below Pedestal 


NOTE: While the adjustment is made, keep the idler arm of the 


(A) 


control rod joint disconnected from the rod. 


Disengage the gust lock, advance the throttle levers together and 
place the gust lock stopper in close contact with the low stop 
hook.  Protrude the max stop bolt until it touches the low Stop 
shaft. Retard the throttle slightly and protrude the stop bolt а 
little by rotating it by 1/4 turn. 


Make sure that the mark on the side of the throttle lever 15 
located slightly ahead of the blue mark (Fig. 4-20) on the disc 
in case of Fig. 1.23, A, 


Place the throttle torque tube below the pedestal in the max. 
position, adjust the length of the rod assembly connected to the 
throttle lever torque tube and tighten the check nut so that the 
rig ріп, 01-96075-11 can be inserted into the throttle sector arm 
side rigging hole of the arm and the rig pin hole of the structure 
and be fixed and the mark on the side of the throttle lever can 

be brought in line with the red mark on the disc. (The position 
of the throttle lever is 5° before the position described in 8 (1) 
С (A).) 
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(C) Arter confirmi ug bhat the requirement of CL) C fA) in met oy 
moving Ghe hrobke lever а Ром Limes, puint marking on tae eneeg 
nut of Lhe rod assembly(this indicates slip and color and mourning 
method are diserebionary.). 


(D) Holding Lhe throttle lever in such а position that the marz on the 
side of the throttie Lever is brought іп line with the white mark 
on the dise, adjust the length of the throttle switeh operating rod 
(Fig. hl-23) until the mark on the side of the box side marking of the 
throttle micro switch box is brought in line (Fig. 4-18), and, tner 
tighten the check nut. 


D. Adjustment of Quadrant Sector below the Pedestal -- Upper quadrant 
Pulley on Forward Spar of Nacelle 


(A) Insert the rig pin, 01-96075-11 into the arm of the throttle *crque 
tube below the pedestal and the rig pin hole of the structure and 
fix it at the max. position. 


(B) Insert the rig pin, 01-96230-11 into the upper quadrant pulley cn 
the forward spar of the nacelle and the rig pin hole of the puliey 
bracket and fix it at the max. position (Fig. 4-32). 


(C) Adjust the cable tension between the sector below the pedestal and 
the end pulley to the value as shown in Fig. 4-34. 


(D) Remove the rig pin fixing the end pulley, make sure that both cable 
tensions are well balanced and put safety wire on the turnbuckles. 
Later, remove the rig pin fixing the sector looated below the 
pedestal. 


E. Adjustment of Upper Quadrant Pulley on Forward Spar of Nacelle 
(A) Fix the end pulley at the max. position with a rig pin. 


(B) Set the locking plate, 01-96214 on the propeller synchro corrector 
motor (SNC/22) and set the slot on the eccentric shaft of the 
corrector motor. 


NOTE: The instruction of this sub-paragraph is applicable to the 
L.H. side only. 


(C) Adjust the arm length of the end pulley to the design value 
(69.5 m/m) and adjust the length of the throttle control lever so 
that the propeller synchro arm assembly can be fixed, inserting the 
rig pin, 01-96230-21 into the rig pin hole of the propeller synchro 
arm and the rig pin hole of the corrector motor mounting pad 
assembly, and, then, tighten the check nut (Figs. 4-32 and 4-35). 


NOTE: This instruction is applicable to the L.H. side only. 
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(D) Tnsert the rig pin 01-96230-61 into the rig pin holes of the throttle 


idler arm and the idler bracket on the forward side of the fire wall 
and adjust the length of the throttle rod so that the idler lever 
arm can be fixed at the max. position. And, then, tighten tne check 


nut (Fig. 1-37). 
NOTE: This instruction is applicable to the L.H. side only. 


(E) Insert the rig pin, 01-96230-61 into the rig pin holes of the throttle 
idler arm assembly and the bracket assembly on the forward side of 
the fire wall, set the length of the arm of the end pulley to tne 
design value of 61.0 mm and adjust the length of the throttle control 
rod so that the idler lever arm can be fixed at the max. position. 
And, then, tighten the check nut (Fig. 4-33). 


NOTE: This instruction is applicable to the R.H. side only. 


Adjustment of Idler Lever -- Engine Control Box on Forward Side of Fire 
Wall 


(A) Set the length of the connecting arm for the throttle idler arr and 
the ball end on the forward side of the fire wall to the design 
value of 125.0 mm and, then, tighten the check nut (Fig. 5-40). 


NOTE: Adjust the position of the indicator plate of the throttle 
idler arm so that its pointer is brought in line with tne 
max. position. 


(B) Adjust the length of the throttle rod connecting the idler &rm on 
the forward side of the fire wall and the arm located before the 
engine control box, and connect the arm located before the engine 
control box and the engine control box pickup lever to place them 
in positive contact with the max. stopper of the engine control box. 
Accomplish adjustment so that the center line of the throttle arm 
is brought in line approximately with the center line of the sup- 
porting point of the arm bracket. 


(C) Remove all the rig pins and operate the throttle lever so that the 
engine pickup lever is in contact with the min. stopper of the engine 
control box. Make sure that the gap between the adjustable bolt 
installed on the throttle lever on the pedestal and the stopper is 
3.9 mm. 

It is desirable that under the above mentioned conditions, the mark 
on the side of the throttle lever is lined up with the white mark 
on the disc (Fig. 4-20). 


NOTE: Accomplish adjustment so that the position of the min. 
indicator plate of the firewall idler lever is lined up with 
the pointer when the engine pickup lever is in contact with 
the min. stopper of the engine control box. 


(D) Adjustment of Friction Damper 


NOTE: This instruction is applicable to the Г.Н. side only. 
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Figure 4-37 


а. Disconnect the joint of the throttle control rod connected бо 
the corrector motor arm and the throttle control lever. 


b. Tighten the friction damper adjusting nut so that the end pulley 
arm begins to move at the torque value of 30 to №5 11.1. 


(E) Make sure that the throttle can be fixed at the max. position, that 
the mark on the side of the throttle lever is lined up with the red 
mark of the disc and that the mark pointer of the idler lever on *he 
engine fire wall indicates the max. position of the throttle position 
indicator. 


(F) Check the control force of the throttle lever at the following 
points, make sure that it is less than 7.5 lb and record the control 
force measured. 


NOTE: During this operation, maintain the low stop lever in the 
flight position. 
a. Advance the throttle lever further ahead of the position in 
which the mark on the side of the throttle lever is lined up 
with the red mark on the disc to align the side mark to the blue 


mark on the disc. The control force must be 200 to 250 % of the 
"PUSH" control force mentioned in 8(1) F(F). 


b. Retard the throttle lever until it hits the adjusting bolt stopper 
3.5mm away from the throttle lever when it is in contact with the 
engine side min. stopper. Then, the control force must be 200 to 
250 % of "PULL" control force described in 8(1) F(F). 

NOTE: Make sure that no check nut is loose. 
(2) Adjustment of H.P.C. Control System 
Tools to be prepared. 
(а) Rig pin, 01-96075-1, 01-96230-11 and -61 
(b) Cable tension meter 
A. Adjustment of H.P.C. Lever -- Quadrant Sector below Pedestal 
(A) Place the H.P.C. lever in the high stop withdrawal position. 
(B) Insert the rig pin, 01-96075-1 into the rig pin hole of the arm 
or the sector so that the H.P.C. torque tube below the pedestal 
or the sector is placed in the high stop withdrawal position to 


fix the sector. 


a. Adjust the length of the H.P.C. operating rod so that the 
conditions of 8(2) A (A) and (B) are attained simultaneously. 


b. Rotate the rod assembly adjusted in 8(2) А(а) by 0.6 turns, 
tighten the check nut fixing the rod end and paint marking 


h 
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B, 


on the check nut. (This indicates slipping. Color and тағир 
method ure discretionary). 


с. Remove the rig pin, pull the H.P.C. lever, adjust the Теп и.о 
of the switch rod and the rod end so that the side mark of 
the П.Р.С. switch box is lined up while the lever guide pin 

- is in the rear groove of the high pressure guide and, then, 
tighten the check nut. 


d. Move the Н.Р,С. lever several times to make sure that the 


requirement of 8(2) A(c) is satisfied and paint marz on the 
check nut of the switch rod. Make sure that the rod assembly 
is normal by checking the mark painted in 8(2) A(b). 


Adjustment of Quadrant Sector below Pedestal -- Nacelle Quadrant 
Pulley (Fig. 1-22) 


NOTE: During the operation mentioned here, any connection of the 


(A) 


(B) 


control tube in the nacelle must be kept disconnected. 


Fix the torque tube assembly below the pedestal or the sector 
assembly in the high stop withdrawal position with a rig pin. 


Fix the upper quadrant puiley on the forward spar in the nacelle 
in the high stop withdrawal position with the rig pin, 01-96230-11. 


Adjust the tension of the cable between the sector below the 
pedestal and the end pulley to the value shown in Fig. 4-38. 


Remove the rig pin fixing the end pulley, make sure that tke 
tensions of both cables are uniform and lock the turnbuckles with 
safety wire. Then, remove the rig pin fixing the sector below 
the pedestal. 


Adjustment of End Pulley -- Engine Control Box 


(A) 


(B) 


(С) 


Disconnect one end of the control rod connected to the lever 
assembly located before the engine control box. 


Fix the end pulley in the high stop withdrawal position with a 
rig pin. 


Adjust the lengths of the H.P.C. control rod and the H.P.C. 
control lever which connect the idler arm in front of the 

fire wall апа the end pulley so that the idler arm can be fixed 

in the high stop withdrawal position with the rig pin, 01-96230-61 
and that the length of the arm connected to the end pulley can 

be equal to the design value T9.0m/m. And, then, tighten the check 
nut. (L.H. Fig. h-32) 


NOTE: The procedures described here are applicable to the L.H. 


as well as to the R.H, 
For В.Н. see Fig. h-3l., 
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(п) өлме the lengbh of the arm connecting Һи idler arm in front. 

! ! А : rr ғ 

of the Pire wall and bhe ball end boe the design value Өр Po. 
m/m nud Lighten Lhe check nit, (Бір. 3239) 


(К) Fix the idler arm in front of the fire wall in the high stop 


Withdrawal position with a гір pin. 
(F) Adjust the lengths of tho idler arm in front of the fire wall 
nnd the H.P.UC. rod Located before the engine control box and 


the length of the rod connecting the lover located before the 
engine control box and the engine control box pickup lever so 
that the engine control box pickup lever comes in positive 
contacl with the L.O. stopper and, then, tighten the check nuts. 


(G) Remove all the rig pins and place the H.P.C. lever of the 
pedestal in the feather position. Then, the engine controi 
box pickup lever must be in positive contact with the F stopper. 
When the H.P.C. lever is placed in the high stop withdrawal 
position, the pickup lever must be in contact with the L.O. 
stopper positively. 
After making sure that this requirement is met by moving the 
H.P.C. lever several times, paint the slip mark on the check 
nuts of the control rods in the nacelle. 


D. Adjustment of High Pressure Guide Adjusting Plate Position 


(A) Fix the ON position of the adjusting plate on the pedestal so 
that the pickup lever of the engine control box is lined up 
with "О" mark of the engine control box when the Н.Р.С. lever 
is pushed to the "ON" position and when it is pulled to the 
"ON" position. 


NOTE: If the "O" mark of the engine control box is not clear, 
make sure that the lever mark of the engine F.C.U. ie 
within the "Open" range and that the feathering selector 
lever mark of the engine P.C.U. is within the "RUN AUTC" 
range, instead of checking the alignment of "O" mark of 
the pickup lever. 


(B) Adjust and fix the "OFF" position of the adjusting plate on the 
pedestal so that the pickup lever of the engine control box is 
lined up with the "S" mark of the engine control box when the 
H.P.C. lever is pushed to the "OFF" position and when it is 
pulled to the "ОРЕ" position, 


NOTE: If the "S" mark of the engine control box is not clear, 
make sure that the lever mark of the engine F,C.U, is 
within the "Shut" range and that the feathering selector 
lever mark of the engine P.C.U. is within the "UF" range, 
instead of checking the alignment of "S" mark of the 
pickup lever. 


E. Check the control force of the H.P.C. lever at the following points 
and make sure that the control force is less than 7.5 lb.: 
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(A) Cheek pointe 


п. Behind the high stop withdrawal groove 
b. In front of Che fuel ОМ игооуе 

с. Behind the fuel ON groove 

а. In front of the fuel OFF groove 

е. Behind the fuel OFF groove 

f, In front of the feather groove. 


(3) Adjustment of Throttle Trimmer 


(A) Adjust the length of the arm, 01-64566-7 connecting the trim idler 
arm and the ball end to the standard dimension of 81.0 mm (reference) 
and adjust the length of the idler arm, 01-64592-41 on the fire wall 
to the standard dimension of 65.0 mm (reference). 


(В) Set the trimmer switch of the pedestal in "INC" and make sure that 
the spring of the trim actuator rod end is not slack excessively. 


(C) Set the gap between the trimmer pickup lever of the engine control 
box and the increase stopper to 0.012" to 0.014" and adjust the 
length of the rod connecting the fire wall idler arm ball end, engine 
pickup lever trimmer rod and lever from the trimmer actuator. 


(D) Place the throttle pickup lever of the engine control box in contact 
with the min. stopper of the engine control box. 


(E) Place the trimmer switch of the pedestal in DEC and extend the trim- 
mer actuator fully. Then, make sure that the spring of the rod end 
of the trimmer actuator is not slack excessively. 


(F) Make sure that the trimmer pickup lever of the engine control box 
is in contact with the decrease stopper positively. 


A, Adjustment of Trimmer Actuator -- Trimmer Position Transmitter -- 
Trimmer Position Indicator 


(a) Adjust the length of the lever arm of the trimmer position transmitter 
to the design value of 50 mm (Fig. h.30), 


(b) Place the pedestal trimmer switch in INC while the throttle pickup 
lever of the engine control box is in contact with the max. stopper 
and extract the trimmer actuator fully. Adjust the length of the 
adjustable link so that the pedestal trimmer position indicator 
registers 1004. 


(c) Place the pedestal trimmer switch in DEC while the throttle pickup 
lever is in contact with the min. stopper and extend the trimmer 


actuator fully. Make sure that the pedestal trimmer position in- 
dicator registers 0%. 


NOTE: When the trimmer position indicator does not indicate 0%, 
repeat 8(3) A(b) and (c) to meet the requirements, neglecting 
8(3) A(a) (adjusting the length of the arm of the trimmer 


position transmitter lever to values other than the design 
value). 
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4.8.9 Emergency Shut Down System (Tig. 4-41) 


(1) The emergency shut down system shuts down fuel and hydraulic oil supply 
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to the engines and makes electrical circuits preliminarily for discharging 
of fire extinguishing agent. 


This system is not related to any other function. 

The emergency shut off handles are provided 1 ea. for the engines on 
the auxiliary panel in the cockpit. If the handle is pulled, a micro 
switch is energized to make the circuit. 


Once the circuit is made, the following units come into action: 


Emergency Fuel Shut Off Valve 
Fmergency Hydraulic Oil Shut Off Valve. 


If the handle is pulled, the emergency fuel shut off indicator indicates 
"SHUT," 


As a result, the fire extinguishing circuit is ready to discharge the 
fire extinguishing agent. 
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1.9 Adjustment and Testing of Power Plant 


4.9.1 General 
1.9.1.1 Engine Serviceability Check 
(1) After a new engine is installed or an engine is replaced, 
(2) After a new propeller is installed or a propeller is replaced. 


(3) After F.C.U., P.C.U., W/M unit or other units аге replaced or after 
the engine control system is adjusted. 


4.9.1.2 Other Aircraft Serviceability Check 
4.9.1.3 In Case of Trouble Shooting 
(1) When the flight performance is not satisfactory. 
(2) When the engine starting is abnormal. 
(3) When the engine speed is abnormal. 
(h) When the torque pressure is abnormal. 
(5) When rough running is suspected. 
(6) When the oil system is malfunctioning. 
(7) When the propeller system is malfunctioning. 
(8) Others. 
1.9.2 Ground Run-up Procedures 
1.9.2.1 Environment of Run-up Site 


(1) Be sure that the ground around the aircraft, especially the propellers 
is clean, and 


(2) that the aircreft is located far enough from the other aircraft. 
4.9.2.2 Preparation prior to Starting 

(1) The aircraft against the wind within * 309, 

(2) Assignment of required personnel 

(3) Preparation of ground fire extinguishing equipment 

(4) Desirable ground power unit 


a. Maximum peak capacity: 2000A, 5 sec. 
b. 1500A, 1 min, 
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1.9.2.4 
(1) 


(2) 
(3) 


(4) 


с. Continuous rating in excess of 800A. 

Precautions prior to Starting 

If the throttle lever and the Н.Р. cock lever are opened simultaneously 
while the engine is shut down and the power is on, the propeller auto 
feathering circuit is made and auto feathering takes place. It is 


desirable to trip the auto feathering circuit breaker to avoid this. 


Be sure that the propeller blade is at the ground fine pitch. (Make 
sure that the red marks on the spinner and the blade are lined up.) 


Make sure that sufficient amounts of fuel and W/M for ground running 
are loaded on the aircraft. 


WARNING: l. Avoid continuous operation at a speed less than 7,000 rpm. 


2, Minimize engine operation at a speed between 12,000 апа 
14,000 rpm. 


Precautions during Starting 


T.G.T. at engine starting shall not exceed 930°C. If the Т.С.Т. is 
about to exceed 930°C, place the H.P. cock lever in Fuel OFF and shut 
down the engine immediately. 


Never push the starter motor button while the propeller is still rotating. 


Do not pull out the starter button before the engine speed reaches 
3500 rpm, ог the engine is perfectly ignited except when the T.G.T. is 
excessively high. 


If the engine is not ignited within 20 sec. or the engine speed does 
not increase from the motoring speed, place the starter master switch 
in SAFE within 30 sec. 


Do not run the starter motor in excess of 30 sec. 

Warning after Starting 

Make sure that the instruments in the cockpit are normal. 
Minimize the ground running time. 

Avoid the extended engine operation under maximum conditions. 


Avoid abrupt operation of the throttle lever and move it smoothly and 
slowly. 


NOTE: If the throttle lever is moved abruptly, the torque pressure 
response will be delayed, resulting in auto feathering. 


l 
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(8) 


(9) 


(10) 


When the engine speed is reduced from 15,000 rpm to 14,500 rpm, move 
the throttle Lever slowly taking more than 5 sec. 


NOTE: If the throttle lever is abruptly retarded, T.G.T. may overshoot. 
ln order to avoid overheating which is likely to take place 
since the propeller may not be at the ground fine pitch, close 
Lhe H.P. cock lever immediately. 


If the T.G.T. exceeds the specified limits during the engine run, close 
the H.P. cock lever (Fuel OFF) immediately. 


Do not open-up the throttle lever while the engine oil temperature is 
below -15?C. 


Set the fuel trimmer to the outside air temperature. 


a. Move the trimmer gradually (especially when it is moved from 
DECREASE to INCREASE.) 


b. Pay attention to the variation of the T.G.T. whenever the fuel 
trimmer is operated. 


Keep the H.P. cock lever in the high stop withdrawal position (H.S.W.D.) 
during all the ground running. 


Keep the gust lock lever in the lock position (the low stop lever in 
GROUND position) unless specified otherwise. 


NOTE: Be on the alert especially when the low stop lever is moved to 
the flight position while the gust lock lever is in the unlock 
position. 
ln such a case, pitch coarsening will take place, varying the 
engine speed and the T.G.T. is likely to overshoot. Therefore, 
this abnormal condition calls for special attention. 


h.9.3 Operating Limitation for Power Plant 


4.9.3.1 Maximum Ambient Temperature ISA + 30°C 
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4.9.3.2 Тһе engine operating limitation is as follows: 


Condition Engine speed Max, T.G.T. hllowasble max. 
rum °C durat Lor 


Take-off 


f - - 
М WM e ut Cr 


less than 12,500 
12,500 ~ 13,000 
13,000 — 15,200 


Unlimited 


Unlimited 


14,200 — 15,000 


With water methanol| 15,000 
injection 


Without water 15,000 
methanol injection ° 


* The ground idling condition with the fuel trimmer at the maximum 
position at Static Sea Level, standard atmospheric conditions is 
determined by the fuel flow of 43.5 Í 1 Imp. Gal/hour (340 + 6.5 lb/hr). 


4.9.3.3 
(1) 


(2) 


4.9.3. 
(1) 


Oil Temperature and 011 Pressure 
Oil Inlet Temperature 
a, Maximum 120°С 


©. Minimum at starting - 309 
с. Minimum for throttle opening up -15°C 


011 Pressure 


Minimum pressure at 12,000 rpm 
13.5 psi at 55°C, and 12 psi at 115°C. The pressure between these two 


varies linearly in proportion to the temperature change. (more than 
12 psi at 115°C to 120°C.) 


In case of T.G.T. Overshoot 


If overheating takes place while the engine is running in the normal 
speed range, it is not necessary to remove the engine unless the T.G.T. 


exceeds the following limitation: 


950°C for 5 sec. --- only for momentary rise. 


If the T.G.T. reaches this limit, place the Н.Р. боек lever in Fue] ПРЕ 
immediately. 


(2) If the T.G.T. exceeds the normal operating maximam T.G.T. during the 
engine running, record it in the engine log book. 


4.9.4 Engine Data 


The engine data are given in the "inspection and test certificate" of the 
engine log book for the particular serial number. 

The engine data plate is also used. 

The data are based on the international standard atmosphere, sea level 
(І.5.А., S.L. conditions). 


1.9.5 Data Plate Correction 


Before commencing the ground run, it is necessary to correct the individual 
engine data according to the atmospheric conditions. 


4.9.5.1 How to obtain atmospheric conditions 
(1) Outside air temperature (0.А.Т.) 


It taken from the aircraft involved or & thermometer located in & 
nearby well ventilated run shade, free from the radiation effects. 


(Reference) 


It is desirable to use a thermometer located around the ADF sense 
antenna on the lower surface of the fuselage or around the lower part 
of the nose landing gear bay. 


NOTE: O.A.T. value below the desimal point should be rounded to an 
integer by counting fractions of .5 and over as a whole number 
and disregarding the rest. 


(2) Pressure Altitude 


a. It is taken from the information given by the tower of the airport 
in which the ground run is conducted. 


b. It is taken from the calibrated altimeter installed in the aircraft 
in terms of pressure in mercury column after setting it to the 
field elevation of the aircraft. 


NOTE: 1. Either one of the above methods a. and b. may be used. 


2, For the conversion between the pressure in mercury column 
and the pressure altitude, see Fig. h-h2. 
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1.9.5.2 TG... Correction by Atmospheric Conditions 
(1) Check the engine data. 


(2) Based on O.A.T, and the pressure altitude at the location and the time, 
amount of compensation, using Pigs. h-h'3 and ҺОҢЬ, 


(Example) 
Engine data Max. T.G. T. Boer 
Min. Т.б.Т. 8159 
Outside air temperature 413°C 
(O.A.T.) 
Pressure altitude 29,83 HE-in = + 85 ft = 100 ft 


From T.G.T.corrections at 15,000 rpm (Graphical) Fig. 4-h3 
T.G.T. corrections at 15,000 rpm (Tabular) Fig. h-hh 


T.G.T. compensation 


+ 10011 


Press Alt. 


(3) The amount of correction is obtained by subtracting the max. T.G.T. 
compensation calculated from the above table from the T.G.T. in the 
log book. 


That is to say, 


(Max. T.G.T. Data) - (Compensation) = Correction 
(Min. T.G.T. Data) - (Compensation) Correction 


(Example ) 


1! 
II 


Мах. T.G.T. Correction = 845°c = 4,5°C 8h0,59C 8h1°c 
Min, Т.С.Т. Correction = 815°C - 1,590 = 810.5°С = 811°C 


IF 
а 


4.9.5.3 Engine Power Check Pressure (E.P.C.P.) Correction by Atmospheric 
Conditions 


(1) Check the engine log book or the data plate. 
(2) Based on О.А.Т. and the pressure altitude at the location and the time, 


obtain the amount of compensation from the “correction to power check 
pressure" Fig. 4-45, 


Dec 15/67 Page 81 


(Example) 


Prine data Pech. И 
"inside air temperature (O.A. T.) 
Pressure altitude ogy Hin. =. 


+ 
= Се 


(134 — 0.990 - Po. FP. rnp ENN on 


' 
І 
| 
| 
| 
| 


| 100ft 
Press. Alt. 


(3) The amount of correction is obtained by multiplying the P.C.P. of the 
engine data by the P.C.P. compensation obtained from Fig. h-h5. 


( Example) 
Engine Data E.P.C.P. 345 psi 
Outside air temperature (0.A.T.) +13°C 
Pressure altitude 29.83 Hg.in.= + 8515 = 10047 
P.C.P. compensation 0.995 


Corrected Е.Р.С.Р. = (Engine data plate Р.С.Р.) x (P.C.P. compen- 
sation) = 345psi x 0.995 = 342.27 psi 
342 psi 


NOTE: The correction value below the decimal point is rounded to 
an integer, by counting fractions of .5 a whole number and 
disregarding the rest. 


1.9.5.1 Water Methanol Check Pressure Correction by Atmospheric Conditions 


(1) Check the water methanol check pressure (М.М.С.Р.) of the engine data 
plate. 


(2) Based on the pressure altitude at the location, find the W.M.C.P. from 
the W.M.C.P, Fig. 4418, 


( Example) 
Engine data: У.М.С.Р. 410 psi 
Pressure altitude: 29.03Hg.in. = + 85ft = 100ft 


From "Correction to W.M.C.P. for altitude" Fig. 4-48, 
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100 


-П. 7psi 


Press. 


— ти 


Corrections to be applied to data plate W.M4.^".lD-nzi 


(3) Add the М.М.С.Р, compensation obtained in the above (2) tc the w. 
ОТ the engine data plate. 


(Example) 
Engine data: W.M.C.P. 410 psi 
Pressure altitude: * lOOft 


W.M.C.P. compensation:-O.ípsi 
W.4.C.FP. correction = (Engine data plate Wee CLP.) + CHM С.Е. 
compensation) 


= (410) + (-0.7 psi) = 409.3 psi қ 109 psi 


4.9.5.5 Determination of Fuel Datum Position 


Table in Figs. 4-46 and 4-47 are used to determine the fuel datum rcsition 
based on the outside air temperature and the pressure aititude, 
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98 a3eg 


AMBIENT TEMPERATURE (deg.C.) 


+21 0 | | | | | | +21 
+19 3 x | +19 
+17 9 0 Engine power checks should not be +17 
+15 16 6 0 carried out in ambient conditions +15 
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ьт| 40 За 24 16 7 0 Co | + 7 
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NOTE: Subtract the correction value obtained from this table from the appropriate T.G.T. limitation 


T.G.T. corrections at 15,000 r.p.m. (tabular) 
Figure 4-4 
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с 1 Ы + L] 
1.9.5.6. Correction ror Humidity 


Mie fuel datim settdue and power elieck pressure: (нү ре erppecte Pur 
humidity if necessary. 
NOTE: Unless it in known Liat conditions оГ Very high humidity prevali ? 


the humidity corrections need not be used for routine ground 
runs, and reference to these corrections should oe ignored. 

The humidity corrections should be used on engines with low 
torque pressure which тау, given the benefit of the correction, 
avoid being rejected. 


(Example) 


Engine data: 


Ambient (dry bulb - T,) temperature +13°C 

Wet bulb (Tu) temperature +12°C 

Pressure altitude 29.83hg.in&l007t 
MAX T.G.T BU5°C 

MIN T.G. T 815°C 

E.P. C.P 345 psi 

W.M.C.P 10 psi 


(1) Т.С.Т Correction 


Based оп О.А.Т and the pressure altitude at the location and the 
time, amount of compensation, using Fig. 4-43 and yok 


(Example) 


Мах. T.G.T Correction 


84590 - 4.5°C = 8h0.59?C = 841°C 
Min. Т.С.Т Correction = 815°C - 4.5°C 


ос = 810.5?C 811°C 


(2) W.M.C.P Correction 


Based on the pressure altitude at the location, amount of conpen- 
sation, using Fig. h-h8. 


(Example) 


10 psi + (-0.7 psi) 
09.3 psi + 409 psi 


W.M.C.P Correction 


In 


(3) E,P.C.P Correction 


There are two methods of solution for correction so thet graphical 
solution, and tabular solution. In practice it will usually be 
necessary to interpolate between the figures given in the tables. 


A. Graphical Solution 


(A) Correct the power check pressure for the prevailing ambient 
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COKRECTION 


AMBIENT ATR TEMP CORRECTED POWER CHECK PRESS 


The amount of corrected power check pressure obtained from 
Fig. 4-49 is as following. 


Corrected P.C.P = 345 psi 


(B) Change the corrected P.C.P for humidity, using Fig. 4-53, 
Fig à-5h. 


( Example) 


WATER VAPOUR 
PARTIAL PRESS-PW 


*13 
------»- DRY BULB TEMP-To 
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PRESS ALT CORRECTED POWER 


CHECK PRESS 


The corrected Е.Р.С.Р for humidity 

= (Corrected P.C.P of engine data plate ) + (P.C.P compen- 
sation for humidity) 

= 345 psi + (-2 psi) = 243 psi 

This is the corrected E.P.C.P value for humidity. 


B. Tabular solution 


NOTE: Іп practice it will usually be necessary to interpolate 
between the figures given in the tables. 


(A} Correct the power check pressure for the prevailing ambient 
temperature and pressure altitude, using Fig. 4-51, Fig. 1-52. 


(Example) 


+13 


AIR TEMP 


AMBIENT 


100 
%- PRESS ALT 


CORRECTION FACTOR = 1.00 
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——— E.P.C.P. 


CORRECTED P.G.P=345PSI1 


(B) Change the corrected P.C.P for humidity, using Fig. 4-55, 
Fig. 4-57, Fig. 4-58. 


(Example) 
Е 
E +13 
ц 
E 
um. 
m 
4 
2 
A 
+12 
ЧЕТ BULB TEMP 
% 
d = 
д; а 
” 40.39 
Ei ca 
ce = 
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100 
— — PRESS ALT 
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345 
— CORRECTED Р.С.Р. 


The corrected Е.Р.С.Р for humidity 
= {Corrected Р.С.Р of engine data plate) + (P.C.P 
compensation for humidity) 
= 345 psi + (-2 psi) = 213 psi 
This is the corrected E.P.C.P value for humidity. 
(4) Fuel Datum Setting 


A. Graphical Solution 


(A) Set the fuel datum for the prevailing ambient temperature, 
using Fig. 4-46, Fig. 4-57, 


(Example) 0.А.Т +13°C 
Fuel datum setting ....... TIPP 100% 


(В) Correct the fuel datum setting for the humidity, using Fig. 
4-53, Fig. h-5h, 


( Example) 


0.39 


WATER VAPOUR 
PARTIAL PRESS 


—— DRY BULB TEMP 
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FURL DATUM 
PW/Po PRESS LINE 


0.39 


lOOf 
— 


PRESS ALI 


CORRECTED P.C.P 


The corrected fuel datum setting for humidity 

- (Corrected fuel datum setting of prevailing ambient temp.) 
+ (Setting compensation for humidity) 

100 + (-0.6) = 99% 


This is the corrected fuel datum value for humidity. 
B. Tabular Solution 


(A) Set the fuel datum for the prevailing ambient temperature 
using Fig. 4-16, Fig. 4-47. 


( Example) 
АТ, 6ыазасазуькЯзаеааматіӛен ТӘТТІ” +13°С 
fun detum Зеба робкие оная 100% 


(В) Correct the fuel datum setting for the humidity, using Fig. 
4-55 5 Fig. 4-56 . 


( Example ) 
e: 
fj 
Ft +13 
ea 
€ 
m 
> 
x 
A 
+12 
» WET BULB TEMP 
1, Dec 15/67 
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| 11,49 - = 


100 
— PRESS ALT 


The corrected fuel datum setting for humidity. 


II 


+ (Setting compensation for humidity} 


100 + (-1) = 99% 


This is the correction fuel datum value for боті зі 


оу. 


т 
"ox 


(Corrected fuel datum setting of prevailing ambien. 5255. 
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Corrections to Power Check Pressure - tabular 
Figure 4-51 


NOTE: A graphical representation of this table is shown in Fig.4-49(full range) 
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Power plant - Adjustment/test (cont.) 
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0.02] 9.06 | 0.10 0.15 10.20 |n.2s | 0.30 10.35 0-40 
0.04| 0.08 0.13! 0,17 |0.22 |0.27 0.22 9.37 9.43 
sanat Кы حا‎ 

&.02| 0.07! 0.11 | 0.15 | 0.20 0.34 10.40 u 45 
0.041 0.09| 0.13 [0.17 10.22 
-——— — MÓN 
0.03 [0.07 0.11 ' 0,15 | 0.20, 0.25 
! - 
0.01 [9.05 | 0.091 0 14! 0.18 0.22] 0.27 

9.04 10.07 | 0.12, 0.16 0.20 | 0, 23 


ILICE ЕСЕНЕЙ 
0.01 | 9 09410094 | 0.12] 0.16| 0.20) 0.25 | 0.29 1 Ó 34 
sees me ato 0.3] 0.27 | 0.32 | ы 
0.02] 0.05 [0.09 | 0 11 | 0.17 [0.21 | 0.28; 9.30 | 
—— ee 
a ie онен == 
E ар [29 CTIA) 


0.0: 605 і 0 08 0.11 [0.18 | 
0.03 | 027 010 0.17 |0,21 


1 ` А i 0. 


— 219411 
9.32 pou 
dq 


0.34 |0 38 IN | 


ү. 
5252252:: r ee 


-0 -% -8 -? -6 55 -4 -3 -2 - 0 له‎ а@ 93 t4 «8 «6 «T ав кї 40 4 42 413 +1 55-46 47 М8 449 40 420. 4722 22) 424 +28 22 927 278 49 430. GO 222 û 5% 49-52% 5397 238 


Hygrometric chart - tabular WET BULB TEMPER‘TURE - Ty (deg.C.) 
Figure 4-55 


NOTE: A graphical representation of this table is shown іп Fig.l.-53. 
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Power plant - Adjustment/test (cont. ) 


FUEL DATUM CORRECTIONS FOR HUMIDITY TABLE 


2.00 - 9 -10 -10 -10 -11 -11 -12 -12 -12 -12 -13 -ad ? 9 
1.90 - 9 -9 - 9 -10 -10 -11 -11 -11 -12 -12 -13 -13 ; 90 
1.80 - 8 - 8 - 9 - 9 -10 -10 -10 -11 -11 -12 -12 -12 1 3 
1.70 - 8 - 8 - 8 - 9 - 9 - 9 -10 -10 -11 -11 -11 -12 1.79 
1.60 - 7 - 7 - 8 - 8 - 8 - 9 - 9 -10 -10 -10 -11 -1° | £6 
^ 5 
~ 1.50 - 7 - 7 - 7 - 7 - В - 8 - 9 - 9 - 9 -10 -10 -11 150 g 
X = 
д 1.40 - 6 - 6 - 7 - 7 - 7 - 8 - 8 - 8 - 9 - 9 - 9 -10 40 < 
2 Е 
y 1.30 - 6 - 6 - 6 - 6 - 7 - 7 - 7 - 8 - 8 - 8 - 9 - 9 1 30 © 
c amy 
l 1.20 | -5 -5 -5 -8 -6 -6 -7 -7 -7 -7 -8 -8 | 120 2 
=> - 
m 1.10 - 4 - 5 - 5 - 5 - 5 - 6 - 6 - 6 - 6 - 7 - 7 - 7 1.10 = 
Lh Ld 
ш НА 
= 1.00 - 4 - 4 - 4 - 4 - 5 - 5 - 5 - 5 - 6 - 6 - 6 - 7 1.00 Ж 
2 
- У. 
= 0.90 - 3 - 3 - 4 - 4 - 4 - 4 - 5 - 5 - 5 - 5 - 5 - 6 0.90 = 
E m 
£ 0.80 - 3 - 3 - 3 - 3 - 3 - 4 - 4 - 4 - 4 - 4 - 5 - 5 0.80 | 
= gU 
Ë 0.70 - 2 - 2 - 2 - 3 - 3 - 3 - 3 - 3 - 4 - 4 - 4 - 4 0.7200. 
< 5 
> 0.60 - 2 - 2 - 2 - 2 - 2 - 2 - 2 - 3 - 3 - 3 - 3 - 3 0.50 | 
ia Я 
= 0.50 - 1 - 1 - 1 - 1 - 2 - 2 ~ 2 - 2 - 2 - 2 - 2 - 2 6 50 7 
x 
0.40 o -1 - 1 - 1 = 1 - 1 - 1 - 1 - 1 - 1 - 2 - 2 0.40 
0.30 0 0 0 0 0 0 0 - 1 - 1 - 1 - 1 0.30 
0.20 0 0 0 0 0.20 
0.10 NO CORRECTION 9.19 
0.00 Ü UO 
-1.000 +1,000 +3,000 +5,000 +7,000 +9, 000 
S.L. +2,000 +4,000 +6,000 +8 , 000 +10,000 
PRESSURE ALTITUDE (ft.) 
с2090 
Fuel datum corrections for humidity - tabular 
Figure 4-56 
NOTE: A graphical representation of this table is shown in Fig. 4 -5h. 
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Power 


№2 


Hg.) 


WATER VAPOUR PARTIAL PRESSURE — p (іп. 


NOTE: 
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plant - Adjustment/test (cont. ) 


RELATIVE HUMIDITY (Ру/Ро) FACTOR TABLE 


- 
—— 


| a Rt. 
0.064 | 0.065 | 0.067 0.068 | 9,046 |8, 072 | 0.074 | 0.077 | 0.080 0.083 | 0.086 | 0 090 | 093 | 0.097 | 200 
= i ---- — j - + t— ل‎ -- 
0.061 | 0.062 | 0.063 |0.064 | 0.066 | 0.068 о. 071 | 0.073 | 0.076 |0 079 0.082 | 0,085 | 0.089 |0 092 | 1 90 
4 | | кб eee! 1 ді se. | ьа ж eget. | Е 
о 058 0.059 0.060 [0.061 | 0.062 | 0.065 | 0.067 | 0.069 | 0.072 | 0.075 ГҮ?" 0.081 0 ова 0 оят | 1.80 
— — — i що —— — ——— — + —— — 
0.055 0.056 0.057 |0,058 | 0.059 0. 061. 0.063 | 0.066 0. 068 0.071 0.073 | 0,076 0.079 0.082 1.70 
= ескі fee ы — ной اس‎ МЫ == чагал Бұра; 
0.051 | 0.052 | 0.053 | 0.054 | 0.055 | 0.057 | 0.060 | 0.062 | 0.064 | 0.067 |0.069 | 0.072 =, 0.078 | 1.60 
— —% - ше. те ” — لے‎ - 
0.048 | 0.049 | 0.056 [0.051 | 0.052 | 0.054 | 0.056 0.060 |o.0es | 0.067 | 0.070 | 0.073 | 1.50 
0.045 0.046 | 0.047 |0.048 | 0.048 | 0.050 | 0.052 | 0.054 | 0.056 | 0.058 0.060 [0.063 | 0.065 1.40 
| | 
22 MELAN VU akan ын — + 
0.042 0.043 | 0.044 | 0.044 | 0.045 | 0.047 | 0.048 | 0.050 (0. 052 | 0.054 |0.056 | 0.058 | 0.061 | 1.30 
Т | = + diei — | 
0.039 | 0.040 | 0.041 |0.041 | 0.041 | 0.043 | 0.045 | 0.046 0.048 | 0.050 0.052 | 0.054 | 0.056 1.20 
| 
знание — = = — —— — 
0.035 | 0.036 | 0.037 | 0.037 | 0.038 | 0.039 | 0.041 | 0.042 | 0.044 0.049 | 0.051 1.10 
exa К Бі зе. 21 = Л acia | 
0.032 | 0.033 | 0.033 | 0.034 | 0.035 | 0.036 И 0.039 | 0.040 0.045 | 0.047 1.00 
(0.020. 0.031 | 0.031 |8: 032 | 0.033 | 0.035 0.040 | 0.042 |0.644 | 0.90 
š mats = E FEF | 
| 0.027 0.030 | 0.031 0.036 | 0.037 | 0.039 | 0.80 
0.023 |9. | 0.024 | 0.025 0.026 | 0.027 0.031 | 0.033 | 0.034 0.70 
| 
— + _ ше Ы. ce. cR. шы 
0.019 | 0.019 | 0.020 | 0.020 | 0.021 | 0.022 | 0. 022 | 0.023 0.027 | 0.028 0.60 
Dg 0.020 | 0.021 0.022 | 0.023 0.50 
par ai 0.014 | 0.015 | 0.015 | 0.016 | 0.017 0.018 0.019 | 0.019 | 9.40 
0.010 | 0.010 (0.011 011 Ст 0.013 | 0.014 | 0.015 .30 
0.006 | 0.007 0.007 0.008 | 0.008 | 0.008 | 0.009 | 0.009 | 0.009 m .20 
0.003 | 0.003 0.004 0.004 | 0.005 10 
0.000 | 0.000 0.000 | 0.000 | 0.000 | 0.000 0.000 | 0.000 ‚00 
| 
+3,000 +5,000 +7, 000 +9, 000 
- 500 + 500 42,000 +4 , 000 +6 , 000 +8 , 000 +10 , 000 
PRESSURE ALTITUDE (ft.) G2091 
Relative humidity factors - tabular 
Figure 4-57 
A graphical representation of this table is shown in Fig. 4-54 
Dec 15/67 


E "d — qunssdui ТУТІНМІ ЯЛОМУА H3lVA 


CAH 


Power plant 


Adjustment/test (cont. ) 


CHANGE TO CORRECTED POWER CHECK PRESSURE FOR HUMIDITY TABLE 


0.100 -27 | -30| -32 | -35 ; -38 


0.095 | -25 | -28 | -30 | -33 | -35 


0.090 | -24 -26 -28 | -31 | -33 


— M 
-22 | -24! -26  -28 ' -31 
itudin teo лсе 
-20 -22 -24 -26 
-19 -21| -22: 
-17 -19 а. -22 | -24 


-16 | -17) -19 | -20 | -22 


oos ЕЗЕСЕЛЕДЕІ 


200 220 240 260 280 


لط 


2218 Í -19 | -20 | -21 


"LER CIL. 
‚ 13 = 


= 


-45 | -48| -50 | -53 


— má -----O 


' -38 | -40 | „ае | saod -47 | -49 


“4% -35 -37 | -39 | -42| -44 | -46 


“32 -34 | -37 | -39| -41 ‚ -43 


— —— — 


-38 | -40 | -43 


| -28 ! -30 


-20. -21 | -23 -24 


-28: -30 -32 | -34 | -36 | -37 | -39 | -41 


-62 | -64 
-58 | -60 
-54 | -56 
-50 | *-53 
-47 -49 

p 


— E 
-67 | -70 | ~73 | -т5| -78 -81 | 0.100 


| -49 | -51 -52| -54 | 0.075 


d/», — ALIGIMOH 3AILvI3U 


o 


-19| -20| -20 0.035 


300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 
CORRECTED POWER CHECK PRESSURE (p.s.i.) 


G2092A 


Change to corrected Power Check Fressure for humidity - tabular 


NOTE: 
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Figure 4-58 


A graphical representation of this graph is shown in Fig. 4-51, 
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1.9.6 Engine Starting and Run-up Procedures 


4.9.6.1 
1. 


б, 


10. 


11, 


External Check 

Area & Equipment .............:. «жаш» os CULAR 

COGN 4»»ькьежк-екете века» AAA un 

Ground Fire Extinguisher ............ » «READY 

Landing Gear Safety Pin „еее LN 

ATPOPATE Position «кезеке ка каа е СЕНСЕ (Cross Wind X 30°) 


Nose L/G Вау 

[1] Nowe B/G & DOSS 485% 4% uae aus CHEEK 

(2) Torque Arti Pitt scsvsases ss cas esas a СОНЧЕСТЕР 
[5] Pies ФЕН дагон sqa sha aetna С 


Front Fuselage 

(ШІ focess Toot Suncast DOCKED 
(5) Pitot Tube & Cover sena avat га СНЕСЕ 

(6) Static Pressure Port ..............СШЕАНВ 

(7) Antennas & Anticollision Light ....CHECK 


R/H. Nacelle & Propeller 

(8) Engine Air Intake Cowling .........CHECK & NO COVER 
(9) Propeller Blade ..... ПРИЧИНА. Е 
(10) Propeller Angle si.» ater 0” DEGREE 
(11) Propeller Rotation .......... Laws DEES 
(12) Fire Extinguisher Indicator .......CHECK (Green) 
(13) Engine бөй11й&, v e 4ке» % 04440000 БЕСКЕ 
(18) Engine Exhaust Pipe ...............СНЕСК & NO COVER 
(15) Fuel & Oil Leak i...» нь. «ВО LEAK 


R/H. Main Wheel Well 
(16) МАЧ 7/0 № Or оннан nmm meri ПИНСК, 
(17) Tire é ОТО е. wd usss... 66 ee a НЕСЕ 
(18) Wing De-ice Fire Extinguisher 
IndicrubofT ъан ауыса «НЕДЕ UIeLlow) 


R/H. Wing 

(19) Wing Heater Inlet Duct ............СНЕСК 

(20) Wing Leading Edge .................СНЕСК 

(21) Wing Lower Surface ................СНЕСК & NO FUEL LEAKAGE 
(22) Navigation Light &séesasw-brkiegwkéss CHECK 

(23) Static Discharger ......... ¿sa peeve ae CHECK 

(2h) AION R TED o4sx44 kb >з овак een es О НЕСК NEUTRAL 

(95) Пер зсзеҙкізічека нити : 1: (Ui) 


Horizontal % Vertical Tail 

(26) Stabilizer & Vortex Generator .....CHECK 
(ат) Rlevator k Tabs gece ins кіз NEUTRAL 
(28) чагын. Bteblliwzer s». rer EE 
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13; 


1h, 


( 
( 
( 


оты, ұлты, s мл, P s s > 


( 
(4 
( 
| 
( 
( 
( 


291 Rudder № TED е озь РРР 
30) Antennas . вба ñ п бу аг m m n n е $9 n b а à 9 9 а ее . 9" . @ 
31) Та11 Nuviestion ЛЕНЕ çxsçw se s44 i ғал 


H. Nacelle & Propeller 

) Engine Air Intake Cowling ....... ЧҮТ 

3) Propeller Blede ,,4%%:%;%%%%ҘҘ.. Tyree 
| PrGmeller Ames сарае ҮҮ, 
| Нр Зеб Rotate svpiv<iwecs corvews 


£f 
і 


{22 


XD COO =4 ON 4E—US ГО =. 


m 


) Fire Extinguisher Indicator ......... 
] RE CERISE Боевик ГГ Г ГГ 
) 


L UO UO LO 1А) LU 


) Жезде Жена: ВРИБ ұя: «Ұжазқтьі 
Fuel & Oil Leak ses ө э # * 5 9 з * a 9 n 9 9 9 * «е ө эө 2 


UJ 


L/H. Wing 

ho) Wing Wester Inlet Duet суо саса 

17 Wiüg Leading EdES causa ыы. 
Wing. Lower Gurface „ања фка кке 
LO DIEE saree ne ван» REDE OD a 


ho) 
3) 
h) Static Discharger c... nos 
5) 
6) 


° + e ө э 


DL E TAD эмлаш» ыан» 


Т 
n 
m 
04 FLERÊ SCE 


" * э т e өө $9 »9 € ө 9 э а es 


Prepare records and engine data necessary 


4.9.6.2 Cockpit Check 


NEUTRAL: 
CHECK 
CHECK 


CHECK & NO COVER 
CHECK 

"О" DEGHEE 

FREE 

CHECK (Green) 
SECURE & NO COVER 
CHECK & NO COVER 
NO LEAK 


CHECK 

CHECK 

CHECK & NO FUEL, W/M LEAK 
CHECK 

CHECK 

CHECK NEUTRAL 

CHECK (Up) 


for the engine run up. 


4.9.6.2.1 Before Starting Check (External Power Off) 


wireudlb Breaker Panels «атава seek’ tw 
Dattery BW „казала -—— ———Tr 
Windshield De-ice Sw(LH, RH) ........ TRY. 
Pitot Deicing Heater SW „еее вое 
Wing Tail De-ice & Ignition Select Sw(3). 
Ram Air Override SW, ....................:4 
Blower SW .............................. 
Ignition Test SW ..........4............. 
Aircraft De-icing ВБҰ,..........4.......... 
Engine De-icing Master Sw.(Nos. 1&2)..... 


Radio Power Feed Master Sw. & Cooling 


Fan OW, Ф «+ e 09985929999 n a э ә э å 


Generator Sw. (Nos. 1 & 2) ssscsusesessas 


3 PANELS CHECK 
OFF 

OFF 

OFF 

OFF 

NORMAL 

OFF 

NORMAL 

OFF 


OFF 


OFF 


OFF 


13. 


19. 


20. 
21. 
22, 
23. 
24, 
25. 
26. 
21. 


28. 


29. 
30. 
31. 
32. 
33. 
34. 
32. 
36. 


FI; 


Seavenge Pump Sw. (Nos. 1 & h)....... 


Booster Pump Sw. (Nos. 1 & ц, 


Main Dwerg.) 444444444 


Crossfeed Valve Sw. 


9 @ F €9* 9 9» b 9? 0 €9 €* €* 9 9» ^*^ à" 


Fuel De-icing 8w. (Nos. l & 2)....... 


Inverter Sw. (C.F. Power Source) 


Nos. 1 & 2, Emerg. 


Alternator Sw. (W.F. Power Source) 


Nos. l = <svs68¢ax 


И.Е. Alternator Transfer Sw. Nos. 1 


ір rr... 


Landing Light & Motor Sw. 


Taxi Light Sw. 


Wing Inspection Light Sw. 


Anti Collision Light Sw. 


Navigation Light SWeessecssssesd sence 


Starter Master Sw. 


Engine Selector Sw 


Теп. Relight Sw. (Nos. l& 8) ssecsees 


Wing Fire Extinguisher Sw. 


(IW, Tail, ВШ) .... 


Өеетесееесесееееетее 


High обор БО» аеізккаезізчеж%й «е44%5 


Emerg.Fuel Shut Off Handle (Nos. 1 
& 2) € «" €* 6 9 e 9 e b 9 G 9? G e ü 9 à 9 9 * 9 6 * 9* 9 ео * 


Fire Extinguisher Discharge Sw...... 


Propeller Brake Sw. 


*9 9*9. 999 9*9 95€9 9" » 5, ? б 


Wiper Speed Control Knob * e e о ө ө ө ө ө а е 


Oxygen Supply OW e @ e° 9909 ə?y оо 0 qq $ Ç eee 


Static Selector Sw. 


Anti Skid Sw. 


DE ura Ar apy 


Parking Brake Handle @ a e é 99 SE Q ез А] 


OPT 


OFF 
NORMAL 


ОЕР 


ОКЕ 


OFF 


NORMAL 

LOCK 

CHECK (Off) 

OFF 

FULL CLOSE (C.W) 
OFF 

NORMAL 

OFF 


PULL SET 
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Landing Gear Handle .....» - 


Fuel Qty Test Selector Sw. (LII,RH). 


Emerg. Пу. Pump OW LEE SE . 49 . 9". °. . °. K. . ө . э # 


Emerges L/G Handle asecscisteeasaiasn 


Cooling Fan OW. * 99 999 9 98999999 @ а q ө «е 


Spill Valve Sw. (LH, RH) ... 


By-Pass Handle *? 9*9 e q & a 9* 9 89 E €? 0 98 Q ç à €9 @ 9$ 


Cockpit Temp. Selector Knob ........ 


Emerg.Flap Handle ооо эө . j ө »› я 


Manual Cont. Knob 


Press. Cont. Shut Off Sw. 


Pitot Statice Shut Off Valve cs. ass 


А1 TEM Әмзе LY) селенин авали 
Prop, БУТОН ОЖ, плоские 
W/M Booster Pump DW. cocoate 
W/M Master Sw, (LH, RH) s«sesssvaws 
Flap Wont, SW. ska. soa 
Gust Lock Lever i.i» »»же нле т ns RAP 
Н.Р. Cock Lever (Nos. 1 & 2) ...... 
Low Stop Lever ....%............г..».. 
Throttle Lever (Nos. 1 & 2) ....... 
Friction Lock Lever sesso 


pner. Brake Handle ,2..ь9%4%жьқына 


Stewardess Circuit Panel Sw. 


DOWN 
MAIN SELECTED 
Orr 

LOCK 

OFF 

MANUAL 
BY-PASS 

OFF 

LOCKED 

FULL INC. 
OPEN 

NORMAL 
NEUTRAL CHECK 
OFF 

OFF 

OFF 

OFF 

LOCK 

OFF 

GROUND 

FULL MIN 
UNLOCK 
NORMAL (Push) 


OFF 


Il nn] Power ou Ой 


' “ytd ПЕЦ 
ШАШКЕ ]poner & o9» 9 » s Ho» ú BON 5 9 FU, EMI | 


haltery MEN s » & »o?omH ÀoWSOB » 4 9 A 4 ө =з "oc 9 "oc ШАШ НИЛ 


[ 
l'swer Де авео BR 9 BOR ва ІЗІ 


stol: | 


SC Voy tape 


L 


Battery à Bo» * X ú P Po? а в ú. ú ате эз à à 9? ú ® ш @ # 


Етер. Shut off Valve Ind. 
(LH, RE) .................... 
) Fuel Cross Feed Ind. (LH,RH).. 
Main Bus Fail W/L ......- 
) Alternator Fail W/L 

(Nos. 1%2)............. 
(5) Power Fail W/L (Nos. 1 & 2)... 
(6) Fuel Press W/L (Nos. 1 & 2) 
(T) Oil Press W/L (Nos. 1 & 2).... 
(8) Landing Gear I/L & Uniock I/L. 
(9) 
10) 


Low Stop Unsafe Light ........ 
Below Low Stop Light 

(Nos. 1 & 2) ................ 
Feathering Pump Light 

(Nos, 1 & 2) ............... 
High Stop Removed Light 

(Nos. 1 & 2) ................ 
(13) High Stop Unsafe Light ....... 
(14) High Stop Emerg. Swe ......... 


(12) 


Inverter Sw. (Nos. l or 2)........ 
Power Fail W/L (Nos. 1 & 2)....... 


Eng. Overheat Test Button 
(Nos. l & 2) PoB B Bo? 9 b Hh d & ob à & À 


Eng. Overheat (Nos. 1 & 2)........ 
L/G Fire W/L (Nos. 1 & 2) ........ 
Engine Oil Temp. Ind.(Nos, 1&2)... 
Flap Position Ind. .............». 
Fuel Quantity, (Nos. 1 & Нине 
W/M Qty Ind. ..................... 


Hyd. Qty Ind. 


# à Po ü Gü F f 4 ü ни ина 


CHECK болу t 7, 


әү 


ON 3 GREEN & OFF 
ON 


ON 
OFF 


OFF (Push to Test) 
ON 


CHECK NORMAL 
ON 


OFF 


PUSH TO TEST 

PUSH TO TEST 

PUSH TO TEST 

CHECK 

UP 

CHECK (Min. 1000 lbs) 
CHECK (Min. LO USC) 


CHECK (In Green Marks) 
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lt, Hyd. Press, Normal ........... e. CHECK (2100 psi ubove) 
шогд. 244.............. CHECK (ОВОО psi above) 


Lf. merg. Hyd, Press. Ow. Шз,» ааа», КОНМА, 
l^, Under Floor Door Open W/L ......... OFF (Push №0 Test) 
19, Cabin Door Open W/L ............... ОТР (Push to Test) 
Од. Spill Valve Light (LH, RH) ........ OW 
01. МИМ Pressure Light (LH, RH) ....... OFF 

4.0.5.8 Starting Procedures 
1, Әоог Warning Light ................ OFF 


Anti-collision Light .,............. ON 


EN 


5. Puel Trimmer OW a .. . 8 à k b B B ú P? ? 8 "o ú ú“ s. О.А. T, SET 


MOLE: Outside air temperature + 10°C above ..... 10% 
Cutside air temperature + 10°C below ..... 30% 


ы. Check Oil Temp. ................... MIN. -309С 
(Minimum for Open Up -15°C) 


2. He Р, Cock Lever .................. OFF 

6. Low Stop Lever .................... GROUND 

Т. Throttle Lever .................... FULL MIN, 

3, Fuel Booster Pump ................. ON 

9. Fuel Pressure W/L ................ OFF 
lO. Propeller Brake Sw. .,.............. OFF 

{After Stair Way Up) 

ll. Engine Selector SW. ...4............ P2 SELECT 
12. Starter Master SW. ................ START 

13. Propeller Stop ....»».............. CHECK 
là. Check Fire Guard .................. CLEAR 

15. Starter Push Button ............... 2 to 3 SEC, PUSH 
16. Ctarter Motor I/L ................. #2 ON 
lf. Н.Р Cock Lever ..............».....  H.S,W,D. (Lock Out) 

When Engine Speed Reaches 1200 to 1500 rpm 


h 
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High Мр Removed Light asa 
Gart 


11] Pressure МД, 


чаи 


Ol] Pressure Gauge ae. 


Start Push Button (After 30 Second) 


Charter Motor Indicator Light 


Fuel Trimmer ., 


seb 9$ d = 8 а 


" $& "o b à SE sa s p w ün n à à n à B ü bo B 


EM 


WATCH ОПОТ TO BACKED 9400% 


y Lr f; psi GPE 


CHECK OFF 
POP 


POP OUT 
OFF 


О,А.Т. SET 


CAUTION: DISCONTINUE THE ENGINE STARTING IMMEDIATELY (POSITIGNING THE ЕПЗІПЕ 
SELECTOR SWITCH TO SAFE) AND PLACE THE H.P, COCK LEVER ID FURL OFF 
IF ANY OF THE FOLLOWING CONDITIONS TAKES PLACE: 


NOTE: 


l. 
fuel flow 


Т.С.Т. approaches 930°C 


No oil pressure indication 


No light up within 20 seconds after initial indication of 


No automatic acceleration to idle rpm 


Unusual or excessive propeller vibration. 


lf starting is discontinued, motor tne engine for 30 second and allow 
the fuel drain collector can to drain fuel for 2 min. 


6. 


Increase the trimmer gradually, watching the T.G.T. 


indicator 


in order to avoid abrupt rise of Т.б.Т. 


T. 
No. 1 Engine Select Sw. .,......... 
(No. 2 Engine in the Same Manner) 
After Start 
Starter Master Switch ,........ n 
Engine Selector Switch ............ 
Generator Switch (Nos 1 & 2) ...... 
External І/І,...................... 


D.C. Voltage мвИИРМИМРИЕМИМИРИМИ ИЯ, 
& Battery Voltage ................. 


If the starter motor indicator light remains on, place the 
starter master switch in SAFE, 


SELECT 


SAFE 
OFF 
ON 
OFF 


CHECK (28V Í 1V) 
CHECK 


H 
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б. BullLery ӨМІШЕН girtena kot ppi bis BATTERY 
l. Пари Power МИЛЯ i.a Ra DISCONNECTED & CLEARED 
b, Пуч, By-pass Lever ,.4ы4.-........ NORMAL 
9. Hyd. Presaure sasisviavcceneustaaava 2575 to 3200 psi 
1.0.6.6 Engine Serviceability Check 
4.9.6.6.1 Idling Check 
Le Throttle Lever „зневаж te oun ees MIN. POSITION 
2. Bet Fuel Trimmer „„»алжазажавтаяа йа FULL INCREASE 
3. Check and Record грш............. CHECK & RECORD (8000 to 85000 RPM) 
В. Check and Record Fuel Flow ....... CHECK & RECORD (345+ 81b/HR) 
4.9.6.6.2 12000 R.P.M. Check 
1. des Puel Trimmer asaxéeesekV ware O,AÀ.T, БЕТ 
2, Set Engine RPM oxeskam4kd eia as 12000 RPM. ü 
3. Oil Pressure апа Oil Temperature . CHECK & RECORD 
NOTE: Minimum 011 Temperature ....... 55°C 


Minimum Oil Press ii. cul 13.5 psi at 55°C 
12.0 psi at 115 to 1209С 


h, Fuel Heater De-icing Check 
(1) Fuel Filter Heater Switch to 
MANUAL sci cheese SER SSE VRE OR ER DECREASE 50--100 RPM 
(2) Fuel Filter Heater Switch to 
LIT serato bbk itk i i tE INCREASE 50~100 RPM 


5. Power Unit Ice Protection System Check 
(1) Set Engine REM %.%%4»»%%%%%-ға»: 12000ғүп 


(2) Alternator Switch .............. ОТАВТ-ОМ 
(3) А.С. Voltage (144-156V) ........ CHECK & RECORD 
(4) Engine De-icing Timer Switch ... FAST -15°C ABOVE 


SLOW -15°C BELOW 


) Engine De-icing Master Switch .. ON FOR 5 SECS-THEN OFF 

) Timer Feil IJL essa eon we МЕР 

) De-i&ing Pail L/L 2». o DRE 

) А.С. Ammeter ......4..%......... CHECK/COMPLETE CYCLE 
0 -20 Seconds ......30— 35 Amps ... AIR INTAKE 
20-40 Seconds ......h0-—50 Amps ... PROPELLER & SPINNER 
10-80 Seconds ...... 7--10 Amps ... AIR INTAKE CONTINUOUS 
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WARNING: When the outside nir temperature із above 30°C, do not conduct, 
Lhe power unit. ice protection system check. Operation in 
exeenn of 6 eyeles fa also prohibited, 
(9) Alternator awil LEP #a а эз а $ » э а а 6 4 ОЕ 
(10) Alternator Failure T/L ........ ON 
4.9.0.06.% Dry Power Check 
ls. Set Fue] Trimmer * а еэ та о @ » 4 э b é 4 * о * э AMB TENT abl 


2, Check Oil Temperature ............. AT LEAST 55°C 


3, Advance Throttle Soave ted. CM EL 
Below Law Stop Light «secevecceecess DUT 


NOTE: Keep the throttle lever in FULL OPEN position for 1 min 20 зет. 
at least to stabilize T.G.T. 


h. 


eck and Record 

) Engibe REM „елла ажа ажажа 15000--15050 ИРИ 
Р,  uwaswnievenvetuncecerancen ЖОК ТО КИО ДРВО 
) Torgué Press. «ы-е.....%44-ф.. БАНЕ 

) Engime Oil Pressure 4,.---ж-... AT LEAST 13.5 рві 
Engine Oil Temperature ........ 65° T5?C 


Ch 
(1 
(2 
(3 
(h 
(5 
(6) Engine Fuel Flow ,,....-....... RECORD 


NOTE: 1. The maximum allowable T.G.T. while the throttle is in FULL 
OPEN position is 865°C. 


2. Record the reading swiftly and accurately to minimize tne 
engine ground run time at the maximum power condition. 


(7) Retard Throttle Smoothly ...... BELOW LOW STOP LIGHT ON 
4.9.6.6.4 Wet Power Check 

1. Set Fuel Trimmer Ambient .......... SET 

о, Position Throttle „кажаа какай. MINIMUM 

3. Check Oil Temperature ............. AT LEAST 65°C 

В. W/M Booster Pump Switch ........... ON 

5. W/M Master Sw. ................... ON 

6. W/M Pressure Indicator Light ...... ON 


WARNING: Do not turn on the W/M booster pump switch and the W/M master 
switch at higher rpm (in excess of 14500 rpm). 


Ta Advance Throttle 9 теж ө 9 е ? 4 э е eevee ees SMOOTHLY 


l 
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NOTE: 


CAUTION: 


8. 


Advance the throttle Lever smoothly up to 14000 rpm and, then, sdvanee 
it slowly from 11000 rpm to LY7O0 rpm. Watbehing carefully the 
Luchometer and the torque pressure indientor all the time, take в rest 
at 11400 rpm for 10 sec., then, advance to 14800 rpm and then, make 
sure that the torque pressure increnses, watching the torque pressure 


indicator. 
increasing the torque pressure. 


IF THE TORQUE PRESSURE DOES 
REACHES, CHECK THE SYSTEM. 


МОТ 


Check that the W/M system cuts in at 11700 to 14900 rpm, 


INCREASE BEFORE THE ENGINE SPEED 


After Increase in Torque Pressure, Advance Throttle to Take-off. 


AT LEAST 60 SEC. 


NOT EXCEED 890°C & RECORD 
CORRECTED DATA PLATE 
WITHIN 50 PSI 


RECORD 


N: l. RECORD THE READING SWIFTLY AND ACCURATELY ТО -MINIMIZE THE 


ENGINE GROUND RUN TIME AT THE MAXIMUM POWER CONDITION. 


2. WHEN THE THROTTLE IS RETARDED FROM THE FULL OPEN POSITION, 
TAKE AT LEAST 5 SEC BEFORE THE ENGINE SPEED REACHES 14500 RPM. 


3. BE CAREFUL NOT TO RETARD THE THROTTLE ABRUPTLY, OTHERWISE THE 


9. Check and Record Readings ........ 

V Gath аағаалас ғаларға фағатаын, 

(2) Torque Pressure „азнав 
CAUTIO 

T G. h. MAY EXCEED 100050, 

10. Retard Throttle to 14650 RPM ..... 

Hold at 14650 RPM for 15 Sec. .... 

II. W Dukeuwb Dee аон 

12. W/M Booster Pump Switch .......... 

ІЗ. МАК Muster Seite „шалана VOS Ry 

1h. W/M Pressure Indicator Light ..... 

23, Retard Throttle asx.awaswuuwasxsu 


4.9.7 Engine Shut-Down Procedures 


Ju» 


2, 


l 
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Low Stop Lever ....%4.........% 
Gust Lock Lever sécocsvevseevavene 
Throttle LEVEE Galton 
Fuel Trimmer они caw ewe aloes He uw wale 


B. P. Cock Lever * a a à 9" 9 9" à 9 9 9 9 * 9 9 €* à е 


АҺ Preamure WE oos aea ye 


TAKING AT LEAST 15 SEC. 
NO FALL IN TORQUE PRESSURE 


RECORD 
OFF 
OFF 
OFF 


BELOW LOW STOP LIGHT ON 


GROUND 

LOCK 

MINIMUM 

FULL DECREASE 
FUEL OFF 


ON 


d. 


lh, 


WARNING: 1. 


4.9.8 


1. 


М. * я а ú w 9o 


Propeller Bride 


Ccehnerabor sw. 4... 


lata 
Inwortor Wa. b 5 5 q üa n ооо ш X* à OB # а ш 
Fuel Booster Imp Pw. seses 


Anti Collision Light ow. 44.4... 


Battery Сы, B B 5 & Go Ww " à B а 9» s. Hob Ë ë B ü 9? э ә 


Parking Brake 


"  & Bob B Bo? ш 9S BOB à B B B 9? à в аф 


Cockpit Windows ................... 


Speed is above 3000 rpm. 


GN HIS 4000 FEM 
OFF 

ӨРЕ 

ОРГ 

OFF 

OFF 

CHECK 


CLOSED 


Do not turn on the propeller brake switch when the engine 


Keep away from the engine exhaust pipe outlet for 5 тіп. after 


2. 
engine shut down because the residual fuel тау be ignited. 

3. Place the Н.Р. cock lever in Fuel OFF position positively. 
There is possibility of explosion at next starting if there is 
fuel leak in the engine after shut down. 

hl. When the Н.Р. cock lever is moved to OFF, cover the positions 


below OFF with a hand so that it can not be moved to the 


feather position inadvertently. 


If the Н.Р. cock lever is 


placed in the feather position, the propeller may be featnerec 
by the remaining oil pressure, 


Motoring Cycle Procedures 


low Out (Dry Cycling) 
Propeller Pitch . 
Low Stop Lever . 
H.P. Cock Lever 
Fuel Booster Pump .....»....... 
Fuel Pressure W/L 
Relight Sw. 
Engine Selector .............. 
Starter Master Sw. 
Propeller Stop 
Fire Guard 
Starter Button .... 
Starter Motor Ind. Light 
Starter Master Sw. 
(After 30 sec. of Motoring) 

Starter Button & Ind, Light .. 
Fuel Booster Pump 


e *o€* 9o P € 5 à B 4 ^» HH * 


Bo Bob š bo ü ú 4 n 9 в = d 


*? & BoB 9 m» S тз à hb б 


epe + + P5 *? oo" 


ë Boh üo = B B 9 9 à # И s HH т = 


B E 9 Be 5 5 ав 


м Һу ы Co ND CO — Ox n ешо 
LLL Т е чш чыш чш aa 


( o 9 Bod b & B вв 


CHECK GROUND FINE PITCH 
GROUND 

FUEL OFF 

ON 

OUT 

OFF 

AS REQUIRED 
BLOW OUT 
CHECK 
CHECK 

PUSH 

CHECK ON 
ЗАРЕ 


CHECK OUT 
OFF 


CAUTION: 1. DO МОТ EXCEED THE MAXIMUM ALLOWABLE DURATION OF 30 SEC, 
WHEN THE STARTER MOTOR IS USED FOR MOTORING CYCLE. 


NI Oe ” — —” LOL  , е” 6 


E ida ET a Va 


09. TAKE 15 MIN, REST AT LEAST AFTER 6 SUCCESSIVE STARTING 
CYCLES OR MOTORING CYCLES TN ORDER TO COOL THE STARTER MOTOR. 


^O, Blow Out (Wet Cycling) 
(1) Take the same procedures as those for the "Dry Cycling." 
However, keep the П.Р. cock lever іп the high stop withdrawal for 
20 sec. during the 30 sec. motoring cycle. 
(2) Conduct the dry cycling after the wet cycling. 
4.9.9 Fire during Start 
Ја Starter Master QW. sessisctcusacee BAFE 
б, EPs BaCk DEVET soccer PORTER 
Ji УебІлеріІлеЕ Button cxcctsecsencaces MOS 


h. Emerg. Fuel Shut-off Handle ...... PULL 


З Fire-Extinguisher Q e + еб ө о ө € ө ө e э е э е 15% SHOT 
(2nd Shot If Necessary) 


7 


JOTE: 1. If the other engine is running, feather it to facilitate fire 
fighting on the ground. 


2. When an engine is feathered, pull the emergency fuel shut off handle 
as quickly as possible. 


6. Propeller Feather Angle ......... CHECK 
Te Throttle Lever ...5««2«»9»»$9»»* MIN. 
б, Booster PUMP inu acdsee. GOFF 
4.9.10 Exhaust Pipe Fire 
1. Throttle Lever .................. MIN. 
2. Н.Р. Cock Lever ................. FUEL OFF 
3. Titik O/B ,,44%4 зыта acer WEF 
h. Engine Selector Sw. ............. AS REQUIRED 
5. Starter Master Sw. ....4........ BLOW-OUT 
6. Starter Push Button c.ccsceescene PUSH 


WARNING: After making sure that the propeller has completely stopped, 
push the starter push button. 


Т. Starter Master эм. .....9»-..Хл.% SAFE 
(After 30 Sec. of Motoring) 


L | 
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4.9.11 


Landing Gear Well Fire 
Hui Cock Lever . s € Ф 9$ 9$ 9" э эй 9 э à $9 € ө э 


Peutbering BUGSSG8 „кажана аваа 
(Complete PERCHED кошкак» ve вее 


Emerg. Fuel Shut Off Handle ...... 
pire БЫТИЕ бик esasek 
ТЕЕ е ПЕТЕР sasaki аы 


Fusl Buntes Pup Saco 
(2nd Shot if Necessary) 


FEATHER 


PUSH 
CHECK) 


PULL 
ist SHOT 
MIN. 


OFF 


n 
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Chapter 5 FUEL AND WATER /METHANOL COT EM 


5.1 General Deseription 


2.1.1 Fuel System 


(1) 


(4) 


Fuel Tank 


Fuel tanks are located inside starboard and port wings. Main fuel 
tanks are integral and installed outboard the engine nacelle, There 
is a provision for bag tank installation as auxiliary tanks to meet 


customer's requirement. Auxiliary tanks are installed between the 
front and the rear spars of starboard and port wings inboard the engine 
nacelle. 


Fuel Refueling 


Fuel refueling is implemented by pressure feed system through the 
filler located on the lower surface of the wing. Alternatively, 
gravity refueling is accomplished through the over wing filler. 


Fuel Specifications 


Fuel used in this aircraft shall conform to the following specifications. 


Group A 


ASTM D 1655-59T Туре A or Type А-1 
British D. Eng. К.р. 2482, 2494 or 2h98 
Canadian 3-СР-23е Туре 1 

Т.А.Т,А, Kerosine Type Fuel 

MIL-J-5624F Grade JP-5 


Group B 


British D. Eng. R.D. 2486 
Canadian 3-GP-22d Type 2 
ASTM D 1655-59T Туре В 
I.A.T.A. Wide-cut Type Fuel 
MIL-J-562hF Grade JP-h 


Fuel Feed 


Fuel is supplied to engines from main tanks under pressure by means 
of the submerged type booster pump. The pressure supply is intended 
to prevent vapor lock in the system. 


Fuel in auxiliary bag tanks is transferred to main tanks by means 
of the fuel transfer pump. 


Cross feed system is incorporated between starboard and port main 
tanks. The collector tank which forms an isolate chamber, and a 
scavenge system are installed in the main tanks to minimize the un- 
usable fuel quantity in the tanks. 
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! Vent Line 


Transfer Line 


Code 

ao Engine Feet i" BIA 
ЕЕ Cross Feed L DIA 
—— ë Corector lank Feed [Y DIA 
ГЕТЕ Press Refueling 11 DIA 
anxn Алі:-!с:па Heater Slots 
zenno Sensing 1 DIA 

Vent y, V DIA 
же эш лав. CAN yy ч. d Bag Tank Sys Option: 


(5) Fuel De-icing 


The fuel de-icing system is installed in the fuel feed line to prevent 
fuel from icing. 


(6) Fuel Quantity Indicating System 


The fuel quantity indicating system is provided with two kinds of fuel 
gauges; two direct reading fuel quantity indicator mounted on the lower 
surface of the wing and an electrical capacity type fuel quantity in- 
dicator mounted on the pilot instrument panel. 


(Т) Cap Identification Marking 


The following colors are painted on the filler caps for identifica- 
tion purpose: 


W/M Filler Cap ..... White 
Fuel Filler Cap „жаз Red 
ИМ Filles GEB iaces Yellow 


(8) Valves and pipes which can not be identified easily are provided with 
placards and marking tapes, respectively. 


5.2 Fuel Tank - Integral 


5.2.1 General Description of Integral Fuel Tank 


The integral fuel tank is provided, one in each of the right- and left- 

hand wings, located between W. STA №000 and W. STA 9600, being formed by 
bulkheads and front and rear spars with а vent. Оп the lower surface of the 
wing are installed four manholes for inspection of tank interior and one 
booster pump attaching mount. 


The manhole cover is sealed with rubber gasket and secured with screws. 

On the upper surface of the wing is located one filler cap for alternative 
fuel refueling means (gravitation refueling); no other inspection holes 
are provided. 


Inside the tank the components of each sub-system are installed. Of the 
components, most of those which are connected to pipes апа electric wires 
outside the tank have their connections on the face of the rear spar. 


Components installed inside the tank are, except the booster pump, checked 
or replaced through the manholes. Before accomplishing checks and replace- 
ment of components, the fuel shall be defueled entirely. 


The fuel tanks are numbered as follows: 


L.H. Integral Tank No. 1 (Main Tank) 

L.H. Bag Tank No. 2 (Aux Tank-Option) 

R.H. Bag Tank No. 3 (Aux Tank-Option) 1 
В.Н. Integral Tank No. 4 (Main Tank) 


In case the optional tank is not provided, its number is skipped. 
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2.0.0 Tank Specifications 


Total Capacity ЖАЛ! (about 700 U.S. gallons) 
Pressure Refueling Amount 2,195) (about 659 U.S. gallons) 
Gravity Refueling Amount 2,5200 (about 666 U.S. gallons) 
А Unusable Fuel Amount 110 (about 3 U.S. gallons) 
Expansion Space 1242 (equivalent to 4.7% of the total 
capacity) 
Proof pressure of tank 3.5 psi. 
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.2.3 Construction of Integral Tank (Fig. 5-3) 


The inner walls of the integral fuel tank are made up of upper and lower 
wing panels, front and rear spars, and bulkheads at the wing stations 1000 
and 9600. Their inner surfaces are sealed with sealing compound and further 
top-coated all over. 


Inside the tank are installed bulkheads to prevent fuel from centering 
toward the wing tip when the aircraft is banked to the left or right, and 
trusses for stiffening the wing structure. 


The bulkheads are located at W STA 4500, 5600, 7200 and 8800.  Bulkheads 
except one at W STA 4500 are riveted. 


The bulkhead at W STA 4500 is attached with screws and provided with three 
swing check valves. Between the bulkhead and the stringer a clearance is 
provided to allow fuel to flow. 


Trusses are located at W STA 5100, 6100, 6700, 7700 and 8300. Truss 
members are detachable to facilitate inspection of the interior. 


5.2.4 Tank Sealing - Integral (See Fig. 5-3) 


The tank is sealed by the combined use of the following methods and sealants. 


РА 


(1) Face Sealing (Faying Surface Sealing) f 


It is a method used оп the faying surfaces between the structural com- 
ponents such as the skins, spars, rib and the like, and on the faying 
surfaces of the reinforcements and longerons mounted directly on the 


structural components. 
Compound to be used: PR-1431 Types I, II and III 


(2) Corner Sealing 


It is a method used for the corners where the structural components 
are joined together with corner fittings, and is also used for the 
corners, grooves and where there are gaps. 


Compound to be used:  PR-1h22 Class B-2 


(3) Fillet Sealing 


Fillet sealing is employed where the skins, reinforcements and longerons 
are joined together and for the joints and gaps which are likely to 
cause leakage all around such points. 


Compound to be used: PR-1422 Class В-2 
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(h! Brush Seuldum 


Brush sealing is accomplished by applying sealant en the pest hesus, 
rivet heads sud the Ғауіни surtaees of small sheets witn n bruch. 


Compound to be used: PSN Class Дер 

(5) Top Coating 
Pop coating is employed to finish tank sealing with the fins] 
protective coating after having applied sealing method (1) Иге gn 


(4) deseribed above, 


Compound to be used:  PR-1005L Types I and II 


(6) Anti-bacteria Coating (Fig. 5-3A) 


Anti-bacteria coating is provided on the top coating (PR-1005L) of а 
part of the integral tank. For its extent, see Fig. 5-3A. 


Coating material to be used:  DV-1180 
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Components installed in the Tank ~ Integra! 


(бес Fis. 5-2) 


Following components are installed in cach wing. 


(1) 
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quantity 


Installed Component 


Fuel Booster Pump 


Collector Tank 


Scavenge Pump Inlet Screen 


Direct Reading Type Fuel 
Quantity Sight Gage 


Tank Unit 


Compensator 


Over Wing Filler 


Pressure Relief Valve 


Vent Float Valve 


Float Switch 


Tank Drain Valve 


Construction and Operation of Filler and Vent of the Tank 


A. Over Wing Filler (See Fig. 5-4) 


This is a manually operated, Lock and 
made by Roylyn, U.S.A. 


Unlock marked, airtight cap 


The neck which forms principal part of the cap is riveted to the 
cylindrical filler pan. The pan is riveted to the upper wing 
surface. A cover plate provided with a latch is attached to the 
pan in even level with the wing surface, 


Page 


The bottom of the Piller рап is provided with n pipe fitting for 
letting overflow fuel during refueling drop below the lower wing 
surface. 


The cap installed on the neck is guaranteed to be air tight against 


2 psi from inside the tank and 3 pst from outside the tank. 


ry 
The cap can be locked or unlocked by rotating it approximately 40°, 
The marking in the round opening in the surface of the cap consists 
of the following: 


Yellow in UNLOCK position 
Red in between 
Green in LOCKED position 


Pressure Relief Valve (See Fis. 5-5) 


This valve is provided with a simple mushroom shaped spring. 
When the internal pressure is applied to the top of the valve, 
the valve is brought down against the spring force, producing a 
gap between the valve and the valve seat, through which fuel can 
flow through the large cylindrical mounting pipe and is directly 
discharged to the ground below the lower wing surface. 


Ihe cracking pressure of the valve is 1.5 psi. It requires a 
pressure gradient of 2.3 psi at a flow rate of 200 U.S. gal/min. 


Vent Float Valve (бее Fig. 5-6) 


This valve is provided to accomplish the ventilation of the tank, 
prevention of fuel overflow, relief of tank internal pressure and 
alleviation of negative pressure in the tank. 


Opening or closing of the flapper accomplish the above-mentioned 
function. 


Ventilation: When the fuel level in the tank does not reach the 
float, the flapper is open to vent the tank. 


Prevention of Fuel Overflow: When fuel in the tank rises above 
the level where the float kept afloat, the flapper is 
closed accordingly. 


Alleviation of Negative Pressure: If fuel is consumed under the 
condition of closed flapper valve, the negative 
pressure inside the tank will be developed. At 
this point, the spring on the flapper is collapsed 
because the flapper is forced up by the externa] air 
pressure which passes through the suction port. 
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Relief of Internal Pressure of the Tank: Ас the internal pressure 
of the tank grows higher, the fuel or gas climbs up 
from below and opens the poppet of the pressure 
relief port which is normally kept in the closed 
position by the spring to relieve the internal 
pressure (opening pressure is 0.5 psi). 


D. Drain Valve (See Fig. 5-7) 
It is a manually-operated, 1 inch size, two way valve. Тһе valve 
4 


has & flow path which is opened or closed by the 90? switchover of 
the handle. 


2.3 Fuel Refueling System 
2.3.1 Gravity Refueling 


Filler cap is provided on the upper surface of the wing at each tank loca- 
tion as supplementary refueling means. 


Gravity Refueling Amount is as follows: 


No. 1 Tank 2,520k (about 666 U.S. gal.) 
No. 4 Tank 2,5200 (about 666 U.S. gal.) 


NOTE: Regarding construction and operation of Filler Cap, see 
"Chapter 5.2 Fuel Tank." 


5.3.2 Pressure Refueling (See Fig. 5-8) 


The purpose of the pressure refueling is to shorten the refueling time. 


| Refueling ports are located near W STA О of L.H. side. The refueling 
piping is routed on the back side of the wing rear spar, entering the 
tank at W STA 5500. At the tank inlet, a screen assembly is installed to 
disperse the incoming fuel. 


Pressure Refueling Amount is as follows: 


No. 1 Tank 2,4952 (about 659 U.S. Gal.) 50 psi 200 U.S. Gal. /min. 
№. 2 Tank 2,495) (about 659 U.S. Gal.) 50 psi 200 U.S. Gal./min. 


15.3.3 Construction of Pressure Refueling System (Fig. 5-8A, 5-8B) 


Refueling system components and locations are as follows. 


(1) Control panel W STA O 

(2) Shut-off valve In refueling line 

(3) Float switch Inside tank 
I (4) Circuit Breaker Outboard side of nacelle (Only Left Nacelle) 
Dec 15/67 5 
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(5) Adapter Control panel 
(6) Drain valve Adapter 


On the refueling control panel аге arranged four switches for operating 
the shut-off valve, four amber lights for indicating the valve position 
(close or open), and one interphone jack. In addition, the panel is pro- 
vided with the fuel quantity indicator, its changeover switch and the tans 
selector switch. 


Adapter in fuel refueling port is check valve type adapter and prevents 
fuel from flowing in reverse direction. Connect the refueling nozzle to 
the adapter and turn the control switch "ОМ," then the refueling shut-off 
valve on the refueling line opens, and simultaneously the indicating light 
comes оп. 


When the fuel flows into the tank to raise the fuel level to the prescribed 
one, the float switch closes the contact point to close the shut-off valve 
automatically. 


Thus, refueling is accomplished and the refueling indicating lignt on the 
control panel goes out. When the amount of fuel in tanks is below the 
prescribed level, the control switch shall be turned to close the refueling 
Shut-off valve. The interphone jack is used to contact the crew in the 
cockpit while refueling. The fuel quantity indication is shown either on 
the cockpit side or the panel side indicator by means of the changeover 
switch. The fuel quantity for each tank can be indicated by the tank 
select switch. 


NOTE: As to the interphone circuit, see Chapter 10 ELECTRONIC SYSTEM. 


The pressure relief valve is provided on the lower surface of the wing 
for the protection of the tank from excessive internal pressure be relieving 
it through the valve. In case when refueling can not be stopped due to 


defective float switch, the pressure relief valve opens. Opening pressure 
i$ Л4Т3 E 145 nsi, 


Ав the refueling control system power is supplied from the battery bus, 
the use of a control switch in the cockpit is not necessary. 


A. Adapter (See Fig. 5-9) 


It is an aircraft coupling which is placed automatically in open 
position when the refueling nozzle is connected. As a cap is 
mounted on it, the adapter becomes a double leakage-prevention 
device. Adapter is proof-tested against internal pressure -3 to 
120 psi and external pressure О to 120 psi respectively for pre- 
venting leakage. 


B. Drain Valve (See Pig. 5-9) 


This valve is mounted directly on one side of the adapter. 

By opening this valve, not only the fuel within the adapter but 
also the fuel in the pipe leading up to the refueling shut off 
valve can be drained. 


2 
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С, Shuteotf Valye 


One shut-off valve is installed in refueling line of each of the 
left- and right-hand side wings. ‘his valve is eleetrically 
operated, and is to open or close the path of the refuel ine Line. 


D. Float Switch (See Fig. 5-10) 


One float switch is installed in each tank. When the tank level 
reaches the prescribed one during refueling, the float switch 
actuates the refueling relays to close the shut-off valve automa- 
tically, 


E. In the L.H. refueling pipe is provided an orifice which regulates 
the L.H. and R.H. fuel flows. 


5.4 Fuel Feed System 


Fuel is fed to either engine from the main tank. Fuel in the auxiliary 
tank is transferred to main tanks to be fed to the engines. 


The fuel feed line consists of normal line and cross feed line. 


Normal line is routed from the left-hand side tank to the left-hand engine, 
and from the right-hand side tank to the right-hand engine. 


Cross feed line can feed the fuel from left-hand side tank to right-hand 
side engine and left-hand side engine as well, and from right-hand side 

tank to left-hand side engine and right-hand side engine as well. That 

is to say, cross feed lines extend from the fuel tank in either side to 

both engines. 


5.4.1 Normal Feed Line (See Figs. 5-1 апа 5-11) 


The right-hand and left-hand side normal feed lines are symmetrical. In 
the collector tank are installed two submerged type booster pumps, one 
for normal fuel feeding апа the other for emergency use. These two pumps 
are of the same type and same capacity. 
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Fuel delivered under pressure from tt 


іс booster pump is fed to tne engine 


through the route as shown in Fig. 5-1. 
This normal feed line is provided with the fuel de-icing system for tne 
prevention of icing of the low pressure filter. The fuel flow transmitter 


has a built-in by-pass line and this normal feed line has no by-pass line. 
This feed line has following two pressure switches for sensing any abnor- 
mality taking place in the line. 


(1) Fuel Low Pressure Switch 
(2) Differential Pressure Switch 


(1) Fuel low pressure switch senses pressure at outlet of low pressure 

filter. Fuel low pressure switch is so designed as to close the conta 
point when the fuel line pressure drops below 9 + 0.25 psi, lighting tl 
warning light (red) located on the shoulder of the fuel flow indicator 

on the engine instrument panel in the cockpit. Warning light goes out 
just before the line pressure reaches 10 psi. 


a 
1, 
i= 


(2) Differential pressure switch senses pressure difference between the 
upstream and downstream of low pressure filter. When difference in 
pressures exceeds 3 £ 0.2 psi, fuel de-icing warning light (red) comes on. 
The details will be described in the section of Fuel De-icing System. 


5.4.2 Cross Feed Line (See Fig. 5-1 and 5-12) 


The fuel feed line is branched off into two lines at the outlet of the non- 


return valve of normal line, one is the normal line described above and tne 
other is the cross feed line, 


An electrically operated shut-off valve is provided for each of the right 
and left boards in cross feed line. Turn the cross feed switch in cockpit 
"ON," then the cross feed valve is opened to cross feed the fuel. During 


cross feed (electrically operated shut-off valve - OPEN), the valve posi- 
tion indicator indicates "OPEN." 


| 
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| 


tat Shut | 

B/P ӨТТ | 
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Shut | 
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Cross Feed Line Diagram 
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5.4.3 Scavenge System (See Fig. 5-13) 


Each wing is provided with two scavenge pumps and the strainers between 
the front and rear spars. These two pumps are operated simultaneously. 


The duty of this scavenge system is to minimize the unusable quantity of 
fuel in the tank. When the fuel level in the tank has dropped, the 

scavenge pump, which is a kind of vane type pump, installed on the flap 
well outside the tank, transfers fuel in the tank to the collector tank. 


The pressure switch is provided for sensing scavenge pump delivery pressure 
to indicate the operating condition of the scavenge system. When the pump 

is in operation (line pressure is over 2.5 psi), the scavenge pump indicating 
light (green) on the instrument panel in the cockpit comes on. The indi- 
cating light goes out if the pressure in line drops below 2.0 = 0.25 pal. 


5.4.4 Fuel System - Operation 


The fuel system control panel is located on the overhead panel in the 
cockpit. Тһе electrically-operated shut-off valve, pumps, etc. in the 
system are operated by switches on this panel. 


5.5 Construction and Functions of Fuel Feed System Components 


Under all expected flight conditions, the system always is capable of sup- 
plying sufficient fuel flow with necessary fuel pressure to the engines. 
Some examples are explained as follows. 


Take-off Period: Two booster pumps, one for normal operation and the other 
for emergency, are installed in collector tank of each 
side of the wing and supplies sufficient quantity of fuel. 


Negative Gravity Period: The system continues to feed fuel for 5 seconds 
(as expected from the construction of the collector 
tank). 


Maximum Climb or Descent Attitude: A scavenge pump is provided to cope with 
centering of fuel to extremity when the aircraft 
takes this attitude. 
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Bank Attitude: To cope with centering of fuel to extreme position due 
Lo this attitude, the counter-flow preventing partition 
and the collector tank are provided. 


Dutside Air Temperature: Between -55°C and +57°C,, the system can fully 
accomplish its function, For fuel de-icing and 
the escapement of pressure due to a temperature 


expansion in the sealed lines, the emergency 
shut-off valve, cross feed valve, non-return valve 
etc. are provided. 


5.5.1 Feed Line Piping 
The feed line piping installed on the rearward side of the main wing rear 
spar is made of aluminum alloy and that installed between the main landing 


gear well and the engine is made of stainless steel. 


Pipe sizes are as follows: 


Engine Feed and Cross Feed Line 1. inch dis 

ocavenge Line 1 inch dia. 

Pressure Refueling Line 1-1/2 or 1 inch dia, 
Vent Line (Integral and Bag Tank) 1 or 1/2 inch dia. 
Vent Line (Collector Tank) 1/4 inch dia. 
Anti-icing Heater 3/8 inch dia. 
Sensing Line 1/4 inch dia. 
Transfer Line l ineh dia. 


As pipe coupling, AN coupling and flexible coupling are used. The former 
is employed for connecting pipes on the tank wall. The latter comprises 
wiggings flexible coupling and marman flexible coupling.  Employed in the 
largest number is wiggings flexible coupling, which is designed to be bent 
in accordance with the deflection of the wing. 


At the engine fire wall, the quick disconnect coupling is used to facilitate 
engine change. 


The pipe coupling in use on the tank wall is а fitting with male thread 
(AN coupling) on both sides of the round corner. The collar is riveted to 
the tank wall after face sealing treatment. 


Pipe couplings installed inside the fuselage are confined in shrouds which 
lead fuel leaks at the coupling outside aircraft through their drain pipes. 
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Colleetor Tank (See Figs. 5-00 nnd 5-21) 
The collector tank is of a square box-Lype isolated chamber made of aluminum 
alloy located at the lowest location of the integral tank. 
Its dimensions are about 350 mm in width, 280 mm in depth and 360 mm in 


height. The tank consists of the upper and lower assemblies, which are 
joined together by bolts through gaskets. 


In the upper assembly are installed the fuel relief tube having a flapper 
valve and the collector tank vent line. The flapper valve is designed to 

open when collector tank internal pressure accumulates above 0.05 psi than 
main tank pressure. The duty of this valve is to protect the collector 

tank from damage due to fuel delivered from the scavenge pump. The collector 
vent line is opened into the integral tank. In the lower assembly, the follow- 
ing units and components are installed: 


Booster pump 2 ёа. 
Booster pump outlet port 2 еа. 
Fuel inlet port from scavenge pump 1 ев. 
Flapper valve 2 ea. 
Flapper valve closing knob 2 ea, 
Aluminum conduit for wiring 1 ев. 


5.5.3 Booster Pump (See Figs. 5-22, 5-23 and 5-24) 


The booster pump is a high-speed centrifugal pump driven by an anti-explo- 
sion type motor which operates on 27 volt D.C. power. 


The pump and motor form an integral unit and are of submerged type. 


Upper half of the pump incorporates an anti-explosion type motor, at lower 
half of the pump is installed an impeller connected to motor shaft, and at 
the bottom of the pump are installed radio noise filter, vent hole, pump 
drain hole and drain fitting for leakage in the sealed portion of the motor 
shaft. 


To prevent fuel from leaking into the motor room, a combination of rotating 
seal and fixed seal, mechanical seal and labyrinth seal is used. 


A by-pass valve, which leads fuel directly to the pump outlet through the 
flapper valve by-passing the impeller, is installed in the pump. 


During the time the impeller is in operation, bubbles come up from around 
the impeller. Thus vapor lock can be prevented. Two booster pumps are 
installed, one for normal use and the other for emergency, both of which 
are of entirely the same type and same capacity. 


The power sources of pump motors are as follows: 


For normal use D.C. main bus 
For emergency D.C. emergency bus 
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Non-Return Valve (бее Fig. 5-25) 


The non-return valves are installed in normal feed line, cross feed line, 
transfer line, etc. Pressure loss by this valve is very small, 0.5 psi even 
in flow corresponding to take-off period. 


The non-return valve at the outlet of the normal booster pump is provided 
with a thermal relief hole, but the emergency booster pump has no such a 

hole. The thermal relief hole has an opening which can allow HO to 60 cc/min. 
of fuel flow against a pressure head of 10 psi. 


5.5.5 Shut-off Valve (See Fig. 5-26) 


Electrically operated and manually operated shut-off valves are used in the 
system, 


Following valves are electrically operated: 

Emergency shut-off valve in normal feed line. 

Cross feed valve in cross feed line. 

Refueling shut-off valve in pressure refueling line. 
Following valve is manually operated: 

Hand shut-off valve in scavenge line 
Thermal relief valves are built in the emergency shut-off valve and the 
cross feed valve. Outside the valve is fixed a mechanical indicator for 
the visual confirmation of the valve position (open or close). The body 
thermal relief valve relieves pressure at 120 psi and the line relief valve 


at 20 to 45 psi, respectively. Operating time of the valve from the full 
close to full open position is 0.5 to 1 second at minimum. 


5.5.6 Scavenge Pump (See Figs. 5-17 and 5-27) 


This pump is a vane type pump. Its delivery pressure is adjusted to 3 to 5 
psi. The pump motor, а D.C. series motor, is provided with a radio noise 
filter. | 


The pump is installed in the flap well о? the trailing edge of the wing 
outside the nacelle. The four pumps have the same functions. 


Specifications of the pump is as follows: 


Flow rate 2200 lbs/hr 
Delivery pressure 3 to 5 psi 
Suction pressure 1.5 m Hg 


А scavenge pressure switch which senses scavenge pump fuel pressure is 
installed in the flap well. The function of the scavenge pressure switch is 
such that the scavenge indicating light (green) comes on when the pressure 
exceeds 2 psi and the light goes out when the pressure drops below 

2 t 0.25 psi. Therefore, if the pressure of one pump goes down below 2 psi, 
both lights go out. 
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9.5.7 Drain Valve 


The drain valves in the tank and fuel lines consist of the following: 
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Fuel System Power Drain 
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5.6 Fuel De-teing OVS Lon 


5.6.1 Functions 


The fuel heater is installed on the fuel feed Dine bo prevent tne fue. fron 
icing and choking the low pressure filter.  Hent soagree of the faes heater 
15 the bleed air from the second stage of the engine. Іп іле bleed sir Line. 


the solenoid valve (bleed air gate valve} is installed. 


Icing and choking at the low pressre filter is detected by tne prencure 
difference between the up-stream and down-stream of the filter. Pressure 
in the up-stream is sensed immediately before the fuel flow transmitter 
while that in the down-stream is sensed at the outlet of? the low-pressure 
filter, 


When this pressure difference exceeds 3 Ж 0.2 psi, the pressure switen is 
the sensing line closes its contact point to light the fuel de-icing warning 
' light (red) on the upper instrument panel in the cockpit. 


Hot air extracted from the second stage of the engine passes through hct air 
valve and flows into the fuel heater to perform de-icing. 
About 1% of the power delivered from the engine is consumed to perform de- 
icing by the hot air. 

5.6.2 Switch Position 


The gate valve on the bleed air line performs three missions according to 
the control switch positions in the cockpit. 


Control Switch Position 


OFF ............ Engine bleed air does not flow even when fuel de-icing 
warning light is on. (Heater is not in operation) 


Gate valve is always CLOSED. 

Auto ........... Engine bleed air starts flowing automatically and 
simultaneously when fuel de-icing warning light 
comes on. (Heater is in operation.) 


Gate valve is OPEN 


Manual ......... Engine bleed air flows even when fuel de-icing warning 
light is not on. (Heater is in operation) 


Cate valve is always OPEN, 


The fuel heater is of such a construction that the fuel passage is straight 
and the engine bleed air crosses the fuel flow line at the right angle. 
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3 Major Components of Fuel De-icing oyst ет 


(1) Fuel Heater Unit 

(2) Differential Pressure Switch 
(3) Hot Air Valve 

(4) De-ice Switch 


The fuel de-icing system is operated by above-mentioned major components 
automatically or manually. 


On airplanes #62 and later are provided the fuel temperature indicating 
system which has & fuel temperature bulb in the F.C.U. filter to sense 
the fuel temperature, sending signals to the dual type gauge on the R/H 
side panel. Thus, the reference temperature for fuel de-icing operation 
is changed from O.A.T. to the fuel temperature. 

Fuel Quantity Indicating System 


Two kinds of fuel quantity indicators are employed. 


(1) Direct-reading fuel quantity indicator designed to indicate the volume 
uf Duel. 


(2) Fuel quantity indicator designed to indicate the weight of fuel. 


5.7.1 Direct-Reading Fuel Quantity Indicator 


This type of fuel quantity indicator is installed only in No. 1 and No. 4 
fuel tanks, on the manhole cover plates at W STA 4800 апа W STA 8000 of the 
lower surface of the wing, respectively. They are so installed as to be 
read directly under the wing. 


The scale indicates the fuel quantity in the unit of U.S. gallons. The 
indicator is graduated at intervals of 50 U.S. gallons. The indicator, 
designed to indicate the fuel level, consists of float, shaft, magnet and 
magnetic pointer. 


The vertical movement of the float is converted into the rotation of the 
shaft. Оп the lower end of the shaft is installed the magnet. The magnetic 
field is changed by turning of this magnet. Following the changes in the 
magnetic field, the magnetic pointer rotates and indicates the fuel quantity. 
The range of indication by this indicator is as follows. 


Inboard side 15 to 425 U.S. Gal. 


Outboard side 480 to full U.S. Gal, 


5.7.2 Fuel Quantity Indicator Designed to indicate the Weight of Fuel 


5 
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The indication system is of electrical capacitance type. The transmitter 


Dec 15/67 


Submerged in the fuel generates and sends a signal to the indicator as 
electric capacitance varies with the change of fuel level. 


Electric power for functioning is extracted from constant frequency main 


bus. The indicator is graduated in the unit of pound, at intervals of 100 
lbs. 


The three tank units are submerged in the tank as parallel circuits. The 
compensator which compensates the fuel quantity for variation of temperature 


is also submerged. These tank units and compensator as a transmitter sense 
the fuel quantity. 


Measurement of Actual Quantity of Loaded Fuel 
Gravimeter reading x 8,344 = Density (Lb/Gal.) 


Major Components of the Indicating System is as follows: 


(1) Indicator 
(2) Tank Unit and Compensator 


(3) Amplifier 


NOTE: For the components of the indicating system, see Chapter 8, 
INSTRUMENT SYSTEM, 
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A.Inboard Sight Gage B.Outboad Sight Gage 


Fuel Tank Sight Gage Installation 
Figure 5—33 
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5.8 Optional Equipment - Bag Tank 


As the optional equipment of the fuel system, provisions for auxiliary Lane 
installation are installed. 


The aircraft is equipped with all necessary piping and wiring for auxiliary 
tanks. The dotted line part in Fig. 2-1 becomes effective only when auxi- 
liary tanks are installed. When no auxiliary tanks are mounted, the piping 
is sealed with a blind cover at the inlet of the tank. 


And, in place of a shut-off valve and a pressure switch in the line of tne 
optional equipment, their dummies are installed. The wiring provisicn 18 
blinded with plugs and not connected to the electric power source, 


5.0.1 Auxiliary Tank 


No. 2 and No. 3 tanks are bladder type bag tanks installed between wing 
spars inside the engine nacelle. The inner walls of the room enclosed 
by the wing spars are made from fabric reinforced plastic boards. 


No. 2 tank consists of two cells while No. 3 tank of three cells. On the 
bottom and ceiling are installed interconnector fittings for the connection 


of cells, which are interconnected by pipes. 


Bottom ..............2-1/2 inch dia. pipe for fuel flow 
0 Ceiling .............2-1/2 inch dia. pipe for tank vent 


The tank is secured by button hangers to the side wall and by snap fasteners 
to the ceiling. Each inner wall has a guide. 


The inter connectors of the tank is joined together with bolts with a 
tightening torque of 25 Í 5 inch-pounds. 


5.8.2 Specifications of the Tank 


No. 2 Қо. 3 
Total Capacity 909 f 1,h38 £ 
Unusable Fuel Amount 1% TÍ 
Expansion Space 392 184 


5.8.3 Fuel Refueling System 
(1) Gravity Refueling 


A filler cap for fuel refueling is installed on the upper surface of 
the wing at the tank location as alternative refueling means. 
Gravity refueling amount of fuel is as follows: 


No. 2 Tank 810/ (about 230 U.S. Gal.) 
No. 3 Tank 1,360) (about 359 U.S. Gal.) 
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(2) Pressure Refueling 


Pressure refueling provisions for bag tanks are common to integral 
tank pressure refueling provisions except that a shut-off valve in the 
line to the bag tank shall be opened for refueling. 

Pressure refucling amount of fuel is as follows: 


№. 2 Tank 820 Í (about 217 U.S. Gal.) 50 U.S. Gal/min. 
3 Tank 1,3207 (about 349 U.S. Gal.) 50 U.S. Gal/min. 


5.8.4 Fuel Feeding System (See Fig. 5-1) 
(1) Transfer Line 


One fuel transfer pump is mounted on one of the cells in each tank. 
Fuel in the bag tank is transferred as shown below. 


№. 2 Tank — No. 1 Tank —э No. 1 Engine 
No. 3 Tank — №. 4 Tank — No. 2 Engine 


In the transfer line is located the pressure switch which indicates the 
completion of fuel transfer from bag tanks to main tanks or the 
presence of any trouble in the transfer pump. Іп this case, the fuel 
empty warning light (Red) located at the shoulder of the fuel quantity 
indicator on the instrument panel in front of the copilot seat comes on. 
Fuel transfer is performed by driving the transfer pump and controlled 
mechanically by the fuel level control valve in accordance with fuel 
level change in the integral tank. The fuel level control valve is 
installed in the integral tank at the extreme point of the fuel line 
from the bag tank to the integral tank, and functions automatically 

to stop fuel transfer when the fuel level in the integral tank reaches 
the full point and start fuel transfer when the fuel level drops. 


(2) Bag Tank Vent Line 


The beg tank vent is led to the integral tank expansion space. The 

bag tank vent line running toward the wing tip behind the rear spar of 
the wing enters the integral tank passing through the rear spar at 
around W STA 9200 to vent the air inside. The bag tank is provided with 
an auxiliary vent line, which extends from the tank ceiling and joins 
the above-mentioned main vent line. 


(3) Pipes 


Sizes of the pipes used in the bag tank system are as follows. 


Transfer Line 1 inch dia. 
Vent Line Main 1 inch dia. 
Aux 1/2 inch dia. 
Pressure Refueling Line 1 inch dia. 
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5.8.5 Bag Tank Accessories 


Fuel transfer pump installed on the mount at the bottom of the cell. The 

fuel quantity indicating transmitter and compensator, and float switch for 

pressure refueling comprise the bag tank accessories. Тре pressure relief 
| valve is installed in the outside bag tank. 


Construction and functions of above-mentioned accessories are the same as 
those mentioned already and explanation on these accessories is omitted here. 


5.8.6 Fuel Quantity Indicator 


The fuel quantity indicator in the cockpit, used in common for both integral 
and bag tanks, is designed to be selected by means of the selector switch. 
However, when bag tanks are not equipped,the following units are not pro- 
vided and their connections are blinded. 


(1) Selector Switch 
(2) Tank Empty Warning Light 
(3) Transfer Pump Switch 


5.9 Water/Methanol System 


5.9.1 General Description (See Fig. 5-35) 


Engine output varies with atmospheric temperature. The water/methanol 
system of this aircraft is designed to inject water-methanol into the 
first stage impeller of the engine compressor to keep the maximum engine 
power 3,060 HP necessary for take-off by lowering the temperature and in- 
creasing the density of intake air as long as the outside air temperature 
variation remains within the range from -20°C to I.8.A. + 30°C. 


Water/methanol delivered under pressure from the tank by means of the booster 
pump is metered to the desired quantity by the engine water/methanol metering 
unit. 


NOTE: As to the engine water/methanol metering unit and the water/methanol 
control unit, see Chapter 4, POWER PLANT. 


5.9.2 Water/Methanol Tank (See Figs. 5-36, 5-37 and 5-38) 


A synthetic rubber bladder type tank is installed in а cavity between the 
front and rear spars of the left outer wing, from М. STA 400 to М. STA 1,100. 


The tank is fastened in the cavity by snap fasteners to the ceiling and by 
button fasteners to the side wall. 


On the top of the tank is installed the filling port and at the bottom of 
the tank is installed the mount for pump installation. The main line and 
auxiliary vent line are attached to the tank. 
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Specification for water/methanol mixture (cont,) 
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Replenishment of water/methanol is accomplished through the filling port on 
the upper surface of the wing. (Maximum Capacity 111 U.S. Gal.) 


5.9.3 Specifications of Water/Methanol 


Specifications for the water/methanol conform to Rolls-Royce Specification 
for АЕР-1-М/М, ISSUE 5, AMENDMENT 2. 


British Standard 506 : 1958 
American Federal Specification O-M~232d (Grade №) 


As for the mixing ratio, methanol and water are mixed in weight ratio as 


follows: 
Methanol СНОН 37 = 17 
Water Н20 63 t 1% 


5.7.4 Water/Methanol Sub-system 
(1) Water/Methanol Feed System (See Figs. 5-39, 5-40 and 5-41) 


Three submerged type booster pumps are installed at the bottom of the 
tank for delivery of water/methanol to both right and left engines 
under pressure. 

Water/methanol boosted by and delivered from the booster pump passes 
through the non-return valve and comes into the collector pipe located 
in front of the wing front spar, from which water/methanol flows to 
either engine through the feed line. A shut-off valve, filter and 
pressure switch are installed in this feed line. The feed line is a 

1 inch diameter stainless steel pipe. 


Operation of Feed System 


At the center pedestal in the cockpit, the water/methanol control 
panel is located. Turn the water/methanol booster pump switch "ON," 
then the three booster pumps start to operate simultaneously. Advance 
the H.P. cock lever to the fuel "ON" position or further and turn the 
master switch "ON," then the shut-off valve is opened, allowing water/ 
methanol to flow to the engine metering unit. 


When line pressure exceeds 14 * 0.4 psi, the pressure switch closes 
its contact point and the indicating light (green) on the control panel 
comes on. 


Water/methanol which reached the engine metering unit is not injected 
into the engine until engine speed has exceeded 14,800 r.p.m. as the 
unit is connected to and controlled by the engine throttle lever by 
means of the linkage. 


An auxiliary vent line is connected to the main vent line on the way, 
and the vent outlet is opened in the vicinity of W. STA 9,300 near the 
fuel vent outlet, 
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5.9.5 Engine Bleed Air Purge System (See Figs. 5-41 and 5-12) 


Engine bleed air is bled from the second stage compressor outlet. The bleed 
air is utilized as sub-power source of the pressure control unit of the alr 
conditioning system. If water/methanol is injected into the first stare 
compressor, the air containing water/methanol is fed to those units which 


may be corroded by water/methanol. 


Therefore, when injecting water/methanol, it is necessary to prevent tne 

bleed air from entering into the units and discharge the water/methanol le 
in the piping outboard so that the non-contaminated air may be fed to the 
conditioning system. For this purpose, the purge valve is installed in th 
engine bleed air line. This purge valve is electrically connected to the 


feed line shut-off valve. 


ip W кь 
к 
vs 


When the master switch is turned to "ON" 


1. Shut-off Valve — 5 Open 
then, 
2. Purge Valve ¬ Close 


Thus the airframe can be protected from water/methanol containing vapor 
whenever water/methanol is injected into the engine. 


When the master switch turned "OFF" 
1. Shut-off Valve ———3 Closed 
then, 


2. Purge Valve —— Open 


When the purge valve is in the way to open position, the valve is opened to 
the intermediate purge position. Therefore the water-methanol containing 
vapor left in the line between compressor outlet and the purge valve is dis- 
charged outboard and the clean air is supplied to the air conditioning 
system control equipment. 


5.9.6 Construction of Sub-system 
(1) Booster Pump (See Figs. 5-43 and 5-hl) 
The water/methanol booster pump and the 28V D.C. driven motor of 
anti-explosion construction are assembled into an integral unit. 
A radio noise filter and a pump drain hole are provided at the bottom 


of the pump proper. On the side of the pump are provided an water/ 
methanol outlet, electric contactor and gland drain fitting. 


(2) Non-Return Valve (See Fig. 5-45) 


The non-return valve is of the same construction as that used in the 
fuel system. 
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(3) Shut-off Valve (See Гір. 5-16) 


The shut-off valve is a gate valve driven by а 28 volt D.C. motor. 
The motor and the valve are joined by bolts into one unit. Valve 
operating time is 2 to 3 seconds. 


An indicator is provided to ascertain the operating position of the 
valve from the outside. The valve has a built-in relief valve (ОРЕМ 
at l psi) to relieve the line pressure. 


(à) Coupling (See Fig. 5-47) 


The couplings used for piping in general are wiggings flexible couplings 
and F.R.S. connectors. 

These couplings used inside the nacelle are covered with stainless 

steel shrouds. At the fire wall, quick disconnect couplings are 
employed to accomplish effective engine change work. 


(5) Filter (See Fig. 5-18) 
The filter is designed to trap up to 20 micron foreign objects. It has 
no by-pass valve inside. At the bottom of the filter, the drain valve 
15 installed. 

2.90.1 indicator (See Figs. 5-49 and 5-50) 

The water/methanol indicating system consists of the following two. 

(1) Water/Methanol Quantity Indicator 
The motion of the transmitter, suspended from the ceiling in the tank, 
corresponding to the height of the liquid level is converted into а 
change'in electric resistance to indicate the quantity. 
Indication is given in U.S. gallons. The scale is graduated from 
Empty (О U.S. Gal.) to Full (111 U.S. gal.) at unequal angles within 
the indicating range of 300 degrees. 

(2) Water/Methanol Pressure Indicator 
The indicating system indicates the pressure of the water/methanol 
being supplied to the engine at the time of water/methanol injection. 


When the pressure of water/methanol exceeds the prescribed value, 
11 £ 0.4 psi, the indicating light (green) comes on. 
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$. 0,5 Water/Methanol Pressure Refueling (Pig, 5-51, Pig, 9-50) 


НОГЕ: The description of this system has been prepared for informational 
use only since its applicability has nol been established yet. 


The W/M pressure refueling taking place of the present gravity refueling, 
supplying W/M from the lower surface of the wing under pressure. 


The pressure line uses 1"¢ pipe and an adapter is provided on the lower 
surface of the wing. 


On the panel are provided the quantity indicator, its changeover switch 
and illuminating lights. A float valve is provided in the tank to shut 
off W/M supply from the adapter automatically if it reaches a certain 
level. 

Also, in the vent line (1 1/2" ¢) is located the same pressure relief 
valve as that used in the integral tank, to relieve the tank pressure 
at the opening pressure of 1.75%01.5 psi. 


Pressure Refueling Level ... 3960 (Approx. 105 U.S.G.) when the flow 
was shut off. 

Gravity š 113 PD ЖР 

Pressure Relief Level oes BES 

Maximum Refueling Pressure . 25 psi ... 25 U.S.G./Min. 
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Chapter 6 HYDRAULIC CYUTMÁ 


6.1 General 


The hydraulic system employed in the Yoel) ijs nf elesen center Буре ung 
consists of main aud auxiliary systems. 

The pressure source consists of bwo engine driver рар ane One Moor 
driven pump, its system pressure being 3,000 psi. The Будут, о 6.4.5 
shall conform to MIL-H-5605A. The full capacity of the system os у. 
liters. 


Pressure supply system consists of the following nine Gyo Era i 


System pressure! _ 
в `. rr ar 5 
System (psi) PAM s, 4 


Windshield Wiper 
Ground Cooling Fan 
Propeller Brake 


Non-Essential Арргох.1500(Чах,2га Zeries 


3000 See ch, 


(Nose Up 2000) 


Landing Gear 


Lal 


Essential oteering 3006 | x 
Flap 2000 See ch, 7 
Stair Way 3000 (Up) 
1200 (Dn) 
brake Normal & Parking Brake 1200 See ch. 3 | 
Emergency Brake 2309 ] 


The control valves for all the operating systems are arranged in tre hydraulic 
compartment, The indicators, warning lights, control switches and control 
levers of the hydraulic system are arranged in the copilot flight instru- 

ment panel. 


The ground test stand connection is located in the starboard nacelle. 
It is used in place of the starboard engine driven pump. 
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6.2.1 Main System 
(1) General 


This system consists of a hydraulic pressure source system wita tr. 
engine driven hydraulic pumps, a return oi] system from all cpersting 
systems, a reservoir and its pressurizing system. 


Hydraulic fluid is fed to the engine driven hydraulic pamps mounted 
on the front of both starboard and port engine gear boxes from tne 
reservoir of the hydraulic compartment by a 1"¢ pipe. [n the inter- 
mediate part (WS. 2000 оп the back side of the wing rear spar, of the 
pipe, an emergency shut off valve is located to shut off cil supply 
to the pumps in the event of ап engine fire. 


Pressures of hydraulic oil, regulated at 30004100 psi in case of the 
L.H. side variable pump and 2600 to 3100 psi regulated by tne unload- 
ing valve in case of the R.H. side constant pump are fed to tne con- 
trol valves of eight hydraulically operated systems (except for tne 
emergency brake). When no hydraulic pressure is used during flight, 
the pump load can be reduced by using the by-pass valve which keeps 
the unloading valve at rest. 


Hydraulic oil used in each system goes back to the reservoir through 
the following two independent return lines: 


(A) System return line, 
(B) Brske return line. 


The purpose of making these lines independent of each other is to 
prevent the surge pressure of the system return line from affecting 
the brakes. While the system return oil goes through the check 
valve to the filter in the reservoir, the brake return oil passes 
through neither the check valve nor the filter in the reservoir to 
facilitate return from the brakes. 


(2) Operation Check (System Internal Lesk Check) 


Connect the hydraulic test stand and ground power unit to the aircraft 
and set the by-pass lever to NORMAL. 


(A) Set the pressure of the hydraulic test stand to 3,000 psi and 
the flow rate to 10 GPM. 


(B) The cut-out and cut-in time shall be more than one minute and 
20 seconds. 


(C) After another cut-out, set the by-pass lever to By-Pass and stop 
the hydraulic test stand. At this point, check that the hydraulic 
pressure gage of the aircraft indicates more than 3,000 psi. 
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(D) The time required for the hydraulle pressure gage of the air- 
eraft to drop to 2,000 psi shall be more than 30 minutes. 


6.2.2 Hydraulic Reservoir 


Specifications 


Full capacity: 29.04 
Full oil capacity: 23.5f 
Normal oil capacity: ISTE 
Emergency oil capacity: 1.8 
Expansion space: “ТҰ! 
Proof pressure: 50 psi 


The hydraulic reservoir is located in the hydraulic compartment and is 
common to the main and auxiliary systems. 


The emergency side suction port is lower than the main side so that even 
if the hydraulic oil of the main system runs short, 7.8 liters of hydraulic 
oil can be used by the emergency pump. 


The position of the reservoir is lower than that of the engine driven 
hydraulic pump so that engine bleed air is used for its pressurization. 


Brake return with low flow rate goes directly into the center of the 
reservoir, while system return goes from the return chamber through the 
filter into the center of the suction chamber. If the filter is blocked, 
the relief valve mounted on the return chamber is actuated, permitting oil 
return to the suction chamber without passing through the filter. The 
opening pressure of the relief valve is 640.5 psi, while the closing pres- 
sure is 5.3+0.5 psi. 


In the center of the reservoir, an oil quantity gage transmitter is sus- 
pended from the ceiling. The sight gages have Full and Refill marks to 
indicate how much oil is contained in both accumulators. 


6.2.3 Hydraulic Reservoir Pressurization System (Fig. 6-2) 


Bleed air from the 2nd stages of both engine compressors goes through the 
air filter and swing check valve to the air storage reservoir (located 
just below the hydraulic reservoir). 


This reservoir accumulates 2.1 liters of bleed air and serves as the air 
pressure source of the hydraulic reservoir. 


Air from the air storage reservoir goes into the air pressure regulator. 
Between these, a relief valve is located which holds down the pressure 
of the air storage reservoir to less than 100 psi. 


The air pressure is regulated to 25 to 30 psi by the air pressure regula- 
tor and goes through the manual 3-way valve to the upper part of the hy- 
draulic reservoir. With the manual 3-way valve in normal position, air 
goes from the regulator into the reservoir. To open the hydraulic reser- 
voir, place the valve in closed position, and the air in the air storage 
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At the front right of the hydraulic reservoir, а relief valve is located 
1 he internal pressure of the reservoir when it becomes mo 
igher than the internal pressure of the aircraft. 


Engine Driven Hydraulic Pump 


is of variable delivery type and the Р.Н. side pum 


The delivery rates of the pumps are 8.19 СРМ (Мах. 8.65 GPM) at cruis- 
е) and 7.90 GPM 

lacement type. 

automatically 


yoe is not. 
5 


ing in case of the variable delivery type (L.H. sid 
(Мах. 8.25 GPM) at cruising in case of the positive 

he delivery pressure of the pump of the former type 
regulated but the pressure of the pump of the latter 
herefore, it requires an unloading valve for the pre 


іл ct r. 


а 
1 


ormal. 


“4 


(B) Set the by-pass lever to 


(C) Check that the hydraulic pressure gage of the aircrart indicates 
i 2,600 to 3,100 psi. 


(D) Set the ground cooling fan switch to "ON". Then, check that the 
hydraulic pressure gage indicates 1,900 to 2,100 psi. 


(E) Set the ground cooling fan switch to "OFF". 
(F) Start and set the speed of the other engine to 7,500 rpm. 


(G) Set the ground cooling fan switch to "ON". Then, check that the 
1 hydraulic pressure gage indicates to psi. 


6.2.5 Unloading Manifold 
(1) General 


This is located just before the maintenance hole of the hydraulic 
compartment and is designed to regulate the pressure of the main hy- 
draulic system. It is a combination of a manifold, an unloading valve, 
five check valves, a restrictor and a relief valve. 


Hydraulic oil discharged from the engine driven pump goes into the 

unloading valve, passes through the dash pot check valve, and goes 

into the manifold where it is distributed among four circuits. One 
of the circuits leads to the regulator of the unloading valve. 


E If the system pressure reaches 3,050 to 3,100 psi, the regulator is 
Dec 15/67 
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actuated, pushing Lhe piston upward and letting the hydraulic oil 

from the pump escape directly into the return line. (Cut-out) То 
abate this operation, a restrictor із located in the sensing line. 
During the slow operation, however, the hydraulic oil from the pump 
enters the system nnd increnses the pressure too much so that a relief 
valve is provided which lets the hydraulie oi1 escape. 


The dashpot check valve mounted to the top of the unlonding valve 
prevents the pressure oil from flowing buck. 


If the system pressure drops to 2,600 to 2,800 psi, the piston comes 
down and shuts off the return port so that the hydraulic oil from the 
pump begins to enter the system side again. 


In this manner, the system pressure is maintained at 2,575 psi to 
3,200 psi at all times through the repeated cut-in and cut-out of the 
unloading valve. 

(2) Operation Check 


Connect the hydraulic test stand апа ground power unit to the aircraft. 


(A) Set the pressure of the hydraulic test stand to 3,000 psi end the 
flow rate to 10 GPM. 


(B) Increase the pressure gradually. 


(C) Check that the pressure gage of the test stand drops from 3,050 to 
3,100 psi quickly to O psi or its vicinity. 


(D) Then, check that the hydraulic pressure gage of the aircraft 
indicates to psi. 


(E) While keeping close watch on the indication of the hydraulic 
pressure gage of the aircraft, make sure that the indication 
increases quickly to 2,700 psi or its vicinity. 


NOTE: After connecting the test stand, check that the emergency 
shut-off valve is in opened position. 


6.2.6 Ву-равв Valve 
(1) бепега1 


This valve is located оп the forward wall of the hydraulic compart- 
ment апа is operated through a cable by the by-pass valve control 
lever on the right console of the cockpit. The by-pass valve has 
three ports, "Pressure", "Return" and "Accumulator". 

The hydraulic oil from the unloading manifold goes into the "pressure" 
port and hydraulic oil from variable pump goes into the "Acc" port. 


With the valve at "Normal", the pressure port and the accumulator 
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port are connected to each other, and the pressure of hydraulic oil 
from variable pump is fed to the hydraulical operated system (except 
for the emergency brake). 


At "By-Pass", the pressure port and the return port are connected to 
each other and the system pressure escapes to the return line, de- 
creasing the loads to the unloading valve апа В.Н. engine driven 
pump. Under this condition, the L.H. side variable pump feeds 
pressure oil to the accumulator and the normal brake system. 


(2) Adjustment 
The rigging points are shown in Fig. 6-7. 
(A) Accomplish adjustment at the "Normal" position. 
(B) Make sure that the cable tension is 29+4 lbs (70°F+0.4 1b/°F) 


(C) Determine the length of the by-pass valve arm (8) by pressing 
it down by hand until response is felt. 


(D) Adjust the position of the control lever by the adjust plate. 
(3) Operation Check 


Connect the hydraulic test stand and the external power unit to the 
aircraft. 


(A) Set the pressure of the test stand to 3,000 psi. 


(B) Operate the by-pass lever and check that there is no abnormal 
load 


(C) Apply foot pressure on the brakes until the hydraulic pressure 
gage of the aircraft indicates 0, with the by-pass lever at "By- 
Pass". 


(D) With the by-pass lever in "NORMAL", check that the pressure gage 
of the aircraft indicates 2,700 psi. Then, move the lever to 
"BY-PASS". 


(E) Check that the indication of the pressure gage of the test 
stand decreases quickly from 2,700 psi to 0 psi and that the 
hydraulic pressure gage of the aircraft stays near 2,100 psi. 


6.2.7 System Relief Valve 


The valve is mounted in front of the man hole in the hydraulic compartment 
to the left of the flap gear box. This provides system surge pressure 
relief and serves as a safety device when there is trouble in the unload- 
ing valve and the emergency hydraulic pump relief valve. 


Opening pressure 3,160 psi 
Full opening pressure 3,300 к psi 
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6.2.8 System Accumulator 


Two accumulators are located just behind the maintenance hole of the ry- 
Gdraulic pressure compartment. 


It is of round diaphragm type and stores approx.0.55 gal of 3,000 psi 
hydraulic oil. 


With the by-pass valve at "Normal", it operates as an ordinary syster. 


accumulator. At "By-Pass", it operates as an emergency accumulator for 
normal brakes. 


6.2.9 Auxiliary System 


(1) General 


This system consists of an auxiliary pressure source using an emer- 


gency motor driven hydraulic pump, piping system and electrical con- 
trol system. 


Ihe reservoir it uses is common to that of the main system but the 
suction port of the emergency side is lower than that of the main side 
so that even if hydraulic oil in the main system runs short, T.8 
liters of hydraulic oil can be used. 


Power supply for the emergency pump is taken from the DC emergency 
bus. With the emergency hydraulic pump switch at "ON" or with the 
stairway selector switch at "Up" or "Down", the pump starts running 
and the emergency hydraulic pump indicating light (amber) comes on. 
The hydraulic oil pressurized by the emergency pump is passed through 
the filter апа is divided among three systems. Among them, there is 
& line which leads to the emergency pump relief valve. The pressure 
is regulated by this relief valve. Each of these lines is provided 
with а check valve. Except for the emergency brake they аге connected 
to the normal system lines, except the emergency ЪгаКе system. 

(A11 return lines are common to the main system.) 


The purposes of this system are as follows: The system can be operated 
even with the by-pass lever at "By-Pass". 


(A) As normal hydraulic pressure source 
a. For operation of emergency brake system 
b. For operation of stairway in the event of engine failure 
с. For servicing work 

(В) As emergency hydraulic pressure source 


a. For operation of landing gear control, steering and flap 
systems. 
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b. For operation of помпы] brake system 
(2) Operation Check 
Connect the external power supply to the aircraft. 


(А) Check that the emergency brake accumulator low pressure warning 
light is ON. 


(B) Measure the time between when the emergency hydraulic pump switen 
is set to "ON" and when the low pressure warning light gees cul. 
The time shall be less than one minute. 


(C) Run the emergency pump for another minute. Check that the emer- 
gency accumulator pressure is 3,000 to 3,050 psi. 


6.2.10 Emergency Hydraulic Pump 


The pump is a Vickers product. It is а constant-discharge pump driven by 
a 28V DC motor located in the rear of the hydraulic compartment, to the 
right of the hydraulic reservoir. The discharge capacity is 1.1 GPM at 
3,000 psi. 

6.2.11 Emergency Hydraulic Pump Relief Valve 


| Located the side of ground cooling fan Priority valve of the air condition- 
ing compartment, it regulates the pressure of the auxiliary system. 


The relief pressure 18 3,000420 psi. 
6.2.12 Indicating System 


As indicators for the hydraulic pressure system, the following are pro- 
vided on the copilot flight instrument panel. 


Hydraulic quantity indicator 
Hydraulic pressure indicator 


Emergency brake accumulator low pressure warning light 


NOTE: Refer to the Instrument System. 
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0.3 Windshield Wi per 


6.3.1 General 


On the front of (Ме windshield, hydraulically driven wiper clades sre pro- 
vided to remove water and rain drops. The wiper control knot із lucates 
on the left console of the cockpit. Тһе wiping speed rf the wiper іс 
adjusted by this control knob. 


The wiping angle of the wiper blade is 74°. Even if one Liade is 
the other one can continue its operation. 


The wiper consists of: 

(1) Window unit 

(2) Control unit 

(3) Speed control unit 
6.3.2 Operation (Fig. 6-11) 


If the speed control valve is opened, the hydraulic oil with pressure 
Ц reduced to 2,000 psi by the wiper reducing valve goes into the control 
unit. 


(1) The hydraulic oil acts on the right end of the lock valve, pushes 
the valve toward the left, and opens the oil path which leads to the 
window unit. 


(2) At the same time, since the directional valve has the pilot valve helê 
toward the left, it is pushed toward the left by hydraulic oil. 


(3) As a result, the right side of the two oil paths from the lock valve 
to the window unit permits hydraulic oil flow, while the left side 
permits return flow. 


(4) The piston in the window unit is moved inward by hydraulic oil, while 
the wiper blades are rotated outward. 


(5) If the piston in the window unit reaches its extreme end, the hydraulic 
pressure rises to 1,000 to 1,100 psi, acts on the right end of the 
double acting control valve, and pushes the valve to the left. This 
switches the hydraulic oil path to the pilot valve and directional 
valve in that order, Then, the control valve returns to the original 
neutral position and fixes the pilot valve. 


The blades are moved inward. 
(6) If the speed control valve is closed, the directional valve is placed 


in freely movable condition because the oil pressure dies out. The 
lock valve is pushed to the right by a spring, closing the two oil 
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paths to the window unit, and stopping blades. 
6.3.3 Operation Check 


(1) The speed shall be 400 strokes or more with the speed control valve 
in fully opened position. 


(2) It shall perform smooth operation even at 150 strokes or less. 


(3) Even if one blade is held with fingers, the other shall бе able to 
function normally. 


NOTE: Sprinkle water over the front surface of the windshield Бегсге 
the check. 


6.3.4 Window Unit 


At the lower right and left ends of the auxiliary panel, is located the unit 
which contains a piston and wiper shaft in its body. At the end of the 
wiper sheft, a wiper blade is located. Inside the piston, а sleeve tyre 
relief valve is provided. This relief valve is a double acting геЈіе? 
valve. If the piston stops operation and the oil pressure exceeds 

625410 psi, this relief valve relieves pressure. Because of this function, 
even if one of the two units becomes inoperative, the other continues 
normal operation. If both units reach the extreme end, the oil pressure 
becomes 1,000 to 1,100 psi because these units are arranged in series. 

The pressure acts on the control unit and switches the hydraulic and re- 
turn oil paths. 


This enables the wiper to repeat reciprocating operation. 
6.3.5 Control Unit 

This is a unit to switch the oil paths to the window unit and to enable 

the wiper blades to repeat reciprocating operation. It is located on 

the front of the seal wall in the upper part of the nose gear well. 

It consists of the following four valves: 

(1) Double Acting Valve 
If the two pistons in the window units reach the extreme end and the 
oil pressure increases to 1,000 to 1,100 psi, the valve is pushed 
toward one side and switches the oil path leading to the pilot valve, 
thus reversing the direction of oil pressure to the window unit. 
If the window unit operation is switched, this valve returns to the 
neutral position and locks the pilot valve in that position. 


(2) Pilot Valve 


The oil paths to the directional valve are switched by this valve. 
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il pH veetional Valve 


she obl paths to the window unils nnd double aching valve sre nwitened 
by this valve. 


(h) lock Valve 


This valve locks the stationary window units to prevent their unneces- 
sary motion. 


6.2.6 Sneed Control Unit 
Located on the top of the pilot LH console, it controls the oil quantity 


by а needle valve and orifices and changes the operating speed of the 
wiper blades. 
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6.4 Ground Cooling System 


6.4.1 General 


This is an auxiliary system to be used when the aircraft is on the ground 
and no sufficient cooling ram air is available from the heat exchanger. 


6.4.2 Operation 


If the ground cooling fan switch of the RH console is set to "ON", the 
light (amber) comes on, the shut-off valve opened, and the hydraulic oil 
goes to the priority valve. 


The priority valve is opened when the oil pressure reaches 2,100 psi, and 
the hydraulic oil drives the ground cooling fan. If the oil pressure drops 
to 1,900 psi, the priority valve is closed and the hydraulic oil blocked 
to secure brake pressure. 


The two ground cooling fans are connected in series and the return line is 


provided with a restrictor (orifice) in order to subdue the pressure 
pulsation. 


The ground cooling fan motors are approx. 50HP hydraulic motors and drive 
the fans mounted on the primary and secondary heat exchangers. 


During the time the hydraulic motors are at rest, the fans alone can be 
idled by ram air. 


6.4.3 Operation Check 


(1) Increase the oil pressure of the aircraft and check that the cooling 
fans start running at 2,100 psi. 


(2) Lower the oil pressure of the aircraft and check that the fans cease 
to rotate at 1,900 psi minimum. 
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саз  Propetlor Brake system 


0.8.1 general 
The port propeller has a brake to stop Lhe propeller in a short tome, 
The brake assembly is Located in the port gear box and holds the gear tox 
drive shaft. 


6.5.2 Operation 


The system can be operated only when the aircraft is under the fol .cing 
conditions: 


(1) Scissors relay Ground 

(2) No. 1 eng. НРС Fuel off 

If the propeller brake switch located at the left end of the auxiliary 
panel of the cockpit is set to "ON", the pressure port and cylinder port of 


the propeller are connected to each other. 


Designed for solenoid operation, this control valve, operated by & solenoid, 
forms the following circuits: 


Press Ret. Press Ret. 


Cyl 


The hydraulic oil passed through the propeller brake solenoid valve is 
applied to the propeller brake unit of the gear box and controls the brake 
disc. This brake disc applies brakes on the propeller shaft through the 
gear box drive shaft. 


6.5.3 Operation Check 


(1) With the HPC lever at "Fuel Off" and the propeller brake switch at 
"ON", check that the propeller cannot be rotated by hand. 


(2) With the HPC lever at "Fuel ON" and the propeller brake switch at 
"ON", check that the propeller can be rotated by hand. 
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6.6 
Bates 


Stairway System 
General. 


The stairway system is operated hydraulically and controlled electrically. 
The stairway components include: 


(1) Passenger entrance door and door actuating mechanism. 
(2) Door lock mechanism 

(3) Stairway assembly 

(4) Platform assembly 

(5) Hydraulic system 

(6) Electrical system 

(7) Emergency control system 


The passenger entrance door is opened and closed as shown in Fig. 6-15 су 

a link mechanism installed under the floor. The door is actuated by г 
hydraulically operated cylinder. The door is locked in opened position 

by the stopper of the link mechanism located under the floor. Іп closed 
position, the door js locked and tightened to the aircraft by а latch rod 
built in the door. The latch rod of the door is actuated by a hydraulical- 
ly operated door lock cylinder. 


The stairway assembly is of three-fold type and is mounted on the attach- 
ment fitting under the floor (WP-850, BP-1000) by the bent head fitting 
located on the top of the stairway assembly. The stairway is retracted 
and lowered by а hydraulic cylinder (stairway actuating cylinder) mo 
on the torque tube located at the end of the bent head fitting. The 
stairway has a hinge under the floor. 


š 
єт o 
(D 
Qu 


When it is retracted, it is erected in three folds so that & portion of 
the aisle floor plate must move together with the stairway. The floor 
plate which moves with the stairway ‘is the platform assembly. In up 
position, the stairway is locked by & mechanical lock mechanism, but has 
no lock mechanism in down position. 


The stairway is actuated by hydraulic oil supplied by the emergency hydrau- 
lic pump. The hydraulic circuit is connected to the landing gear down line. 


The stairway can be controlled from both inside and outside the aircraft. 
Inside the aircraft, the control switches and indicating lights are located 


on the forward stewardess panel. Outside the aircraft, they are located 
at the external power supply connection panel on the nose end of the Газе- 


lage. 
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R. 


Forward stewardess panel 
(А) Mechanical lock handle 
(В) Stairway selector switch 


(C) Indicator lights 


Imergency hydraulic punp улуса Amber 
Prop bfake raa rose TUTTTTTIT seiss а Green 
Limit switch failure warning ......: . Red 


External power supply connection panel 


(A) Stairway selector switch 
(B) Indicator light 


Emergency hydraulic pump ....... Amber 


Power supply for the electrical system is taken from the DC emergency bus. 
The control circuit is formed only when the aircraft is on the ground. 


When there is trouble in the hydraulic and electrical systems, the stair- 


way can be brought down by an emergency control system. Unlock the door 
by the manual handle, push the door open by hand, and push the stairway 


down. 
6.6.2 Operation of Stairway 


The aircraft must be in the following conditions. 


А. Scissors relay ...................... Ground 
B. L/G selecter lever ses harm ... Down 

Са HPO LOVE ¿¿sa sa... TTE Puel off 
D. Prop brake ....................»...... ON 


(Otherwise, the electrical and hydraulic circuits are not formed.) 


(1) Stairway Down 


Operation from inside the aircraft 


(A) If the mechanical lock handle is set to "Unlock", the door lock 
limit switch is set to ON and the door open warning light 


(amber) of the cockpit comes on. 


(B) If the stairway selector switch (momentary switch) is set to 
"Down", the emergency hydraulic pump relay is energized, the 
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pump comes into action, and the indicator lights (amber) of the 
control panel апа the cockpit come on. 

The selector valve of the hydraulic circuit is в solenoid valve. 
The down side is energized and hydraulic oil flows toward the 
down line. The hydraulic oil is fed to the door lock cylinder and 
releases the latch rod of the door lock. ‘Thereafter, it expands 
the door actuating cylinder and opens the door outward. ‘The door 
actuating cylinder, at its stroke end, mechanically opens the 
path of the door open sequence valve located under the floor and 
extends the stairway actuating cylinder to bring the stairway 
down. The stairway begins to go down, sets the No. 1 down limit 
switch to "OFF" at 20° before its stroke end, de-energizes the 
solenoid of the stairway selector valve, and returns the solenoid 
to the neutral position. For this reason, the stairway goes down 
with its own weight. At this point, the emergency hydraulic pump 
indicator lights of the control panel and the cockpit go out. 

The Мо. 2 down limit switch is provided to indicate that there is 
trouble in the No. 1 down limit switch. If the red down limit 
switch failure light comes on, the selector switch must be turned 
OFF. 


Operation from outside the aircraft 


Operation from outside the aircraft can be performed by setting 
the mechanical lock handle of the forward stewardess panel to the 
Unlock position. The operation is the same as the operation from 
inside the aircraft. 


(2) Stairway Up 


Operation fron inside the aircraft 


(A) Mechanical lock handle "Unlock" 
Then, the door warning light (amber) of the cockpit comes on. 
(B) Stairway selector switch "Up" 


Then, the emergency hydraulic pump begins to rotate, and the 
indicator lights of the control panel and the cockpit come on. 


The up side of the stairway selector valve of the hydraulic 
circuit is energized and hydraulic oil enters the up side. The 
stairway begins to go up. At 15° of the up stroke, the No. 2 
down limit switch is set to "off". At 20°, the No. 1 down limit 
switch is set to ON. At the end of the up stroke, the stairway 
mechanically opens the up sequence valve and feeds hydraulic oil 
to the door actuating cylinder. At the same time, the stairway 
is locked by a lock mechanism. The door actuating cylinder is 
retracted, closing the door. At the stroke end, it mechanically 
opens the door close sequence valve and feeds hydraulic oil to 
the door lock cylinder. In the retracted position, the door 
lock cylinder holds the door against the aircraft and locks the 
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latch rod. 
Tf the door is locked by the door lock cylinder, the dear ee. 
limit switch is set to OFF at the stroke end and the emergency, 


stopping the hydraulic pump. At the same time, the seientor 
valve is returned to the neutral position. 


Then, the indicator lights (ember) of the control panel and the 
cockpit go out. 


Next, the stairway selector switch is set to "OFF". 
(C) Mechanical handle "Lock" 


Then, the door open warning indicator light (amber) of tne 
cockpit goes out. 


Operation from outside the aircraft 


The operation is the same as that from inside the aircraft. 
The only difference is that the last mechanical lock handle 
cannot be locked. 


6.6.3 Camponent Mechanisms 


(1) 


Door and Door Mounting 


The passenger entrance door has no pressure lock and open lock гесһ- 
anisms employed for the other doors. 


Each peripheral side of the door is provided with a roller to facil- 
itate opening and closing the door. On the center surface (inside) 
of the door, & hinge is located which is mounted on the aircraft by 

а large curved arm. Оп the lower surface of the door, а door actuat- 
ing mechanism lever is located. 


Door Lock Mechanism 


The passenger entrance door is locked in closed position by a latch 
rod as in the case of the other doors. There are 10 latch rods in 


total. 


The aircraft is provided with, a hydraulically operated door lock 
cylinder. This cylinder rod is provided with a rack. Two push- 

pull rods, which are moved by a pinion system engaging with the rack, 
extend toward the door. One is provided for locking the door, while 
the other is for unlocking the door. 


The door is provided with a push-pull rod having a rack which is pushed 
by the push-pull rods on the aircraft. The pinion, which is engaged with 
the rack, rotates and the crank mechanism coaxial with this rotates the 
torque tube which moves the latch rod and performs lock-unlock operation. 
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(3) Door Actuating Mechanism 


The door is opened and closed by a hydraulically operated door actuat- 
ing cylinder located under the floor. For details on the link me- 
chansim and the path of the travelling door, refer to Fig. 6-23. 


The door is locked in closed position in such а way that the point 
"k" of the underfloor lever will over-center the line linking the 


lever mounting hinge XA and the point Al. Furthermore, the lever is 
provided with an assist spring to prevent the door from closing 
inadvertently. 


The door is locked in the opened position by the latch rod of the door. 
Mechanical lock handle 


To prevent the door lock cylinder from being unlocked inadvertently, 


a mechanical lock is located on the upper part of the door lock 
cylinder. 


Furthermore, a mechanical lock which locks the stairway in the up 
position is located under the floor, both being actuated in linked 
motion. These mechanical locks are operated by the mechanical lock 
handle. 


The mechanical lock mechanism has limit switches. These limit switches 
are important elements which constitute the electrical control system 
of the stairway. 


(4) Stairway Assembly 


The stairway assembly consists of a stairway proper, hand rail, link 
mechanism and guide rail. 


The stairway proper has 10 steps, measuring 3,600mm in full length 
and approx. 560mm wide. The angle the stairway makes with the ground 
surface when brought down is 40° at the maximum. The stairway is of 
three-fold type and is separable into the upper, middle and lower 
assemblies. These sub-assemblies are coupled with one another by 
hinge bolts below the stairway. On the upper surface of the stair- 
way, Stop bolts are located for adjustment when the stairway is 
extended. For each step, an illuminating light is provided. At 

the bottom of the lower sub-assembly, rollers are located. A torque 
tube is mounted with bolts on the bent head fitting of the upper 
sub-assembly of the stairway proper. The stairway proper is mounted 
on the aircraft by fastening the aircraft side mount support base 

and the torque tube with hinge bolts in two places. An oilless bear- 
ing is built in the rotary shaft. The stairway actuating cylinder, 
stairway down limit switch (No. 1 and No. 2) operating cam, up se- 
quence valve and operating arm are mounted on the torque tube. The 
stairway up lock is engaged hydraulically. The stoppers at the 
stroke ends of the stairway are located at: 
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Down side Guide rail 
Up side Under the aircraft floor 


The hand rail and link mechanism are employed to fold the stairway 
when it is operated. The hand rail support posts sre mounted on the 
stairway proper and are provided with oilless bearings to permit 

free rotation round the mounted points. These are operated by rollers 
at the bottom end of the first support post assembly. When the 
stairway proper is driven by the stairway actuating cylinder, the 
rollers move along the guide rail under the floor of the aircraft. 

As a result, the stairway proper and the hand rails are folded into 
three by their link mechanism. 


The step lights are controlled by the No. 1 down limit switch. If 
the entrance light switch on the forward stewardess panel is set to 
ON, the light comes on when the No. 1 down limit switch is cut off 
(emergency hydraulic pump stopped) at 20° before the fully down 
position. 


(5) Emergency Control System 


This is a system designed to lower the stairway manually when there 
is trouble in the hydraulic electrical system. The system, however, 
cannot be used to bring the sr ie up. 


Rotate by the manual handle the gear rotated by the rack of the 

door lock cylinder and release the door lock. This manual handle 

is usually accommodated in the upper shelf of the forward cargo 
compartment. Release the lock, push the door open by hand, and lower 
the stairway proper by hand. 


(6) Platform Assembly 
This forms the passenger entrance aisle when the stairway is brought 
down. The platform link mechanism is kept in contact with the torque 


tube at all times by a spring so that the assembly is actuated along 
with the motion of the torque tube of the stairway proper. 


6.6.4 Door Warning System 


When the door is opened, the door opening warning light of the copilot's 
side panel of the cockpit comes on. 


This system consists of under-floor door and above-floor door systems. 
The end of the latch rod of each door actuates a micro switch. 
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Chapter f Flight Control System 
1.10 General 
І.1.1 Principal Flight Control System 


The aileron is provided with a spring tab and a trim Бар, the rudder is риб 
vided with a tab which can be used as a spring tab and а trim Lan and tre 
rudder is provided with a balance tab and а trim tab. 


All the control surfaces of dual control type are controlled manually and 
control wheels, columns and pedals are provided for the pilot and tre en- 
pilot. These controllers and the control surfaces are connected with cables 
and push-pull rods. On the center pedestal are provided control knobs anc 
indicators for each trim, the trim angles being shown on the indicators. 


1.1.2 Flap 
The flap of Fowler type is actuated hydraulically. The flap control is 
conducted electrically by a flap control switch which is located on tne 
center pedestal. 
The flap is provided with an asymmetry protection unit. If the angles of 
the L.H. and the В.Н. flaps differ by 1° to 3.5?, for some reason or other 
the electric control circuit is interrupted, stopping the flaps automatically 


to stop the agravation of the asymmetry. 


1.1.3 Angles of Control Surfaces 
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T.li «Gust Lock 


The three flight control surfaces are provided with the gust lock units, 
fixing them in the neutral position while the aircraft is parked to avoid 
damage to them. Between the gust lock lever and the low stop lever ( power 


control lever) is provided an interlocking mechanism which prevents accidents 
due to misoperation in flight. 


NOTE: For the interlocking mechanism, see Chapter 5, POWER PLANT. 
(.1.5 Control Cable and Cable Tension Regulator 


In the control system of the rudder and the elevator running through the 
entire fuselage are provided the cable tension regulators which maintain 
the cable tensions at certain values, independent of the variation of the 
outside air temperature, 


The aileron control system is not provided with the cable tension regulators. 


The control cable is made of carbon steel (MIL-C-1511). 
The sizes in use are as follows: 


Principal control system 3/16 in. dia. 
Trim systems 3/32 in. üia. 


The fuselage pressure bulkheads through which the control cables pass are 
sealed for air tightness. 


For cable identification, identification tapes are wound around the cable 
terminals so that the cables can be identified by the position, color and 
arrangement of the tapes. The relationship of the cables and the identi- 
fication tapes is shown below. 
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7.1.0 Air Seal of Control Surfaces 


Air seal is provided on all flight control surfaces except the flaps. Тһе 
air seal is installed on the leading edge of the control surface over its 
entire span, sealing the gap at the attaching, portion of the control surface 
Lo prevent air flows on two surfaces of the control surface (upper and 

lower or lefl and right) from mixing. 


As the sealing material, cloth (curtain seal) is used on the aileron an" Те 
elevator, and rubber is used on the leading edge of the rudder. hie seal 

is also installed on the spring tab, balance tab and trim tab, This с. 
consists of polyurethane attached to the rear spar of each control surface 
and aluminum sheet attached to the front spar of the tab, the latter com- 
pressing the former, 


The flap is sealed at its up position. Оп the lower surface of the wing 
trailing edge is provided a striker made of rubber which comes in close 
contact with the lower surface of the flap when it is in the up position, 
keeping air-tightness. 


7.1.7 Surface Balance Moment 


On the three control surfaces and tabs (except the aileron trim tab) are 
attached the placards on which the balance moments are shown. These 
moments were measured when the airplane was completed and the placards 

are attached on the root rib webs, except that those for the elevator | 
balance tab and trim tab аге located on the lower skin of the root trailing 
edge. 
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Ал Control у өш 
т. el Attachment of Aileron 
The aileron is attached to the wing trailing "іре witu fie ha nga, 


hinges are numbered as follows: 


№. 0 hinge at Wyola 2030 
Ho. 1 hinge at W.Sta 10162 
No, 2 hinge at W.Sta 11751 
No. 3 hinge at W.Sta 13200 
No, 4 hinge at W.Sta 14400 


Control System (See Fig. 7-3) 


Fig. 1-3 shows the arrangement of the mechanism of the aileron control 
system, The aileron is controlled by rotating the aileron control wheel ir 
the cockpit. The rotation of the wheel is transmitted to the aileron 
through cable and push-pull rods. The cable runs through the fuselage lonzi- 
tudinally and the push-pull rods run through the exhaust passage of the de- 
icer unit located in front of the wing front spar ир to М5 11751. 


| in the control column heads for the pilot and the co-pilot аге installea the 
cable drums around which two cables are wound. These cables run through 
the control columns to the under floor section of the cockpit. One cable 
is connected under the cockpit floor to the aileron control wheels for the 
pilot and the co-pilot. The other cable, passing through tne weight saving 
holes of the floor beams, is connected to the upper quadrant of the aileron 
cross quadrant in the flight control compartment in the center of the fuse- 
lage. The aileron cross quadrant is made up of a torque tube and two quad- 
rants (upper and lower quadrants) attached to it. 


In the leading edge of the wing at its attaching section is provided a 
sector. To this sector is connected a push-pull rod running along the wing 
leading edge апа it is also connected to the lower quadrant of the aileron 
cross quadrant in the flight control compartment with & cable. 


The push-pull rod running along the wing leading edge is connected to the 
aileron control rod at WS 11751 through a bellerank. The aileron control 
rod also serves as spring tab control rod, being connected to the aileron 
spring tab mechanism, 


The aileron and the aileron spring tab are connected with a spring and the 


rotation of the aileron control wheel is transmitted to the aileron through 
a spring in the spring tab mechanism. 
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mig are connected in series 
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edge with idle arms, being connected to the bellcrank at 


following three rods 


"s 
BP 1200 ~ WE B60 
WS 8430 ~ WS 10030 


МС 10030— WS 11800 


and 


+ 


Wi 


are provided rod ends so that their length can be adjusted but 


cun not be udjucted. 


arms апа bellerank attachments at WS 10030 and WS 11800. 


* Spring Tab Mechanism 


(See Figs. 7-5 and -6) 


The rod ends for length adjustment аге 


The aileron control rod is connected to the aileron through 
Therefore, in order to control the aileron, the tab is controlled 


then the air force move 


...4 Stopper for the System and its Functions (See Fig. 


| Bellcrank stopper 
ы DLT - wheel 


5 the aileron. 


following four 
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spring. 
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Pug 


(1) is n stopper for the aileron travel angle; n stop bolt being provided 
en the wing trailing edge (WS 9517) and а stopper made of nluminum nlloy 
on the aileron leading edge which restricts the aileron trnvel angie. 
(2) is a stopper for the spring tab, installed in the spring tab mechanism, 
restricting the spring tab travel angle. 


(3) is a stopper for the bellerank, located at WS 11800, consisting of two 
bits, one on the forward side of the wing front spar and another on the 
rear side. This stopper restricts the over-travelling of the push-pull rod 
provided on the forward side of the wing front spar. Viewing from the con- 
trol surface side, this restricts the sum of the aileron angle and the 
spring tab angle. 


(4) is a stopper for the aileron control wheel, located on the control 
column head. This protects the system. After the bellcrank comes іп соп- 
tact with its stopper, this stopper restricts further travel, avoiding 
excessive force to the system. 


1.2.5 Procedures for the System Adjustment (See Figs. 7-4 and 7-5) 


(1) Neutral Points of the System (8 locations) 


Aileron control wheel Rigging tool 


Column nead 


Control column Column base Rigging tool 


Flight control Gust lock "ON" 


“compartment 


Aileron cross quadrant 


BP 1200 


Sector Rigging pin 


Aileron control rod WS 3475 Rigging pin 


Idle arm WS 10030 Rigging pin 


Bellcrank WS 11800 


Rigging pin 


Spring tab Spring Fixing spacer 
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Procedures for adjustment. 


Adjustment of fuselage side 


A. Fix numbers 1 to h and tighten the cable in the fuselage, 
The cable tension is 150 1b + 10 1b (£t 1.4 1b /?F) at TOF. 


В. The position of the stop bolt of the aileron control wheel is 
determined lastly. 


Adjustment of wing leading edge control rod 


C. Fix numbers 4 to 7 and adjust the length of the control rod. 


Adjustment of aileron control rod 


D. Fix numbers 7 and 8 and adjust the length of the control rod, 
setting the aileron to 0° with a contour gauge. 


Adjustment of each stopper 


E. Adjust the stoppers for the aileron and the spring tab using the 
contour gauge used in the preceding paragraph D individually so 
that their respective travel angles can be obtained. 


F. Adjust the bellcrank stopper so that the bellcrank begins to move 
when the aileron control wheel is turned by 90° £ 0,59, 


G. Adjust the stop bolt so that the aileron control wheel stopper 
can come into action when a load of 27 +1 kg is applied to а 
point at 165.0 R from the rotating center of the aileron control 
wheel after the stopper mentioned in F began to work. 


NOTE: Keep removed the bungee spring in the flight control compart- 
ment. 


7.3 Aileron Trim Tab Control System 


T.3.1 Attachment of Trim Tab 


The trim tab is attached to the aileron trailing edge with a piano hinge. 


7.3.2 Trim Tab Control System (бее Figs. 7-7 and T-8) 


The aileron trim tab can be controlled by rotating the control knob on the 
center pedestal in the cockpit. The pedestal is provided with an indicator 
box which shows the amount of the aileron trimming (trim tab angle). 


The rotation of the control knob is transmitted to the cable drum located 
under the cockpit floor through chains, bevel gears and torque tubes. 

A cable from the cable drum, passing through the weight saving holes of 
the floor beams, reaches the hydraulic compartment, from which it runs 
through the fuselage to the rear side of the L.H. wing rear spar, transmit- 
ting the rotation of the control knob to the screw jack type trim actuator 


Т 
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located at WS 10015. The trim actuator controls the trim tab, by pushing 
or pulling the trim control rod. 


7.3.3 Indicator Box (See Fig. 7-9) 
The trim control knob rotates from the О position to the left and to the 
right by 4.1 turns. Consequently, the reading of the indicator is reduced 


by the idler gear so that all the indication can be shown on the dial face, 


The indicator scale has the following marking on it with 21 graduations: 


Knob rotation Tab position 


Clockwise 


Counter clockwise 


Q position 


7.3.4 Procedures for Trim System Adjustment 


(1) Neutral Fixed Points of the System (3 locations) 


Cable drum Cable drum Rigging pin 


Trim actuator | Acme screw shaft Align the red mark. 


Control rod Та1е arm Rigging pin 


(2) Procedures for adjustment 


A. Fixing numbers 1 and 2, tighten the cable. The cable tension at 
ТОРЕ ig 30 + 5 3b (20.4 M/T]. 


В. Fixing numbers 2 and 3, adjust the length of the control rod, 
setting the trim tab to 0° with a contour gauge. 


C. The stopper for the trim system is contained in the indicator 


box. After 3 turns of the control knob, the stopper comes into 
action and no further movement can not be obtained. 
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T. Rudder Control oy stem 


7.14.1  ALtachment of Rudder (See Fig. 7-15) 


The rudder is attached to the vertical stabilizer with three hinges. 
The weight of the rudder is supported by the lowest hinge. 


7.1.2 Rudder Control System (See Гір. 7-10) 


The rudder can be cohtrolled by pushing the L.H. and К.Н. pedals provided 
for the pilot and the co-pilot. 

To each pedal is attached a rod which is connected to the forward quadrant 
(above the floor) in the cockpit. Quadrants are provided 1 ea. in front of 
the pilot seat and the co-pilot seat, both being connected with a beam and 
equalizing the movement of the rudder pedals for the pilot and the co-pilot. 


Оп the rudder pedals for the pilot and the co-pilot are provided pedal 
adjust knobs with which the pedal positions can be adjusted, individually. 


To each forward quadrant in the cockpit is attached a cable. This cable, 
passing through the weight saving holes on the floor beams below the floor, 
runs upwards by means of a pulley behind the pressure bulkhead at Р.2%а +9935 
and above the horizontal stabilizer, and it is connected to the quadrant 

with the tension regulator attached to the rudder torque tube (rudder lower 
assembly). . 


Pedal Adjust Mechanism (See Fig. T-1h) 


If the pedal is pushed, the force is transmitted to the arm, rotating the 
quadrant around its rotating axis through links and adjusters. 

If the pedal adjust knob is rotated, its angle of rotation is transmitted 
to the screw. Since the screw does not move with respect to the quadrant, 
the adjuster moves fore and aft. This movement is converted into the rota- 
tion of the arm and, consequently, the rudder pedal сап be moved fore and 
aft for adjustment without moving the quadrant. 

The rudder pedal can be adjusted within 60.5 mm in the forward direction an 
59.5 mm in the rearward direction. 


7.4.3 Rudder Spring Tab Mechanism 


The operating principle of the mechanism is the same as that for the aileron. 
The rudder spring tab mechanism consists of the lower assembly and the 
upper assembly. 


(1) Lower Assembly (See Fig. 7-14) 


On the lower part of the rudder is provided a torque tube 80 mm in the 
rear of the rudder hinge line. The control force is transmitted to 
this torque tube to rotate it. On this torque tube is installed the 
spring tab mechanism, On a plane perpendicular to the rudder hinge 
line are provided in parallel each other 2 sets of triangular plates, 
each set consisting two plates and these sets of the plates can rotate 
around the rudder hinge line freely. 
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One set of the plates (A set) is fixed on the rudder torque tube 

(on the uppermost part and the lowest part), rotating around the hinge 
line together with the rudder. Therefore, it is considered to be a 
part of the rudder torque tube. On the other set of the plates (B set) 
is built the quadrant with а tension regulator. This set can rotate 
around the rudder hinge line freely, moving in relation to the plates 
of the A set. 

The B set is attached to the plates of the A set with long bolts 
around which the plates of the B set can rotate freely. 

With respect to the upper and lower plates in two sets one end of each 
plate other than the hinge line is installed with а long bolt and the 
spring of the spring tab mechanism is installed between those bolts. 
To the plates of the B set are connected to the tab actuating link 
mechanism, transmitting the deflection of the spring to the upper 
assembly to actuate it. 


Upper Assembly (See Figs. 7-12 and 7-1) 


In the rudder is provided the link mechanism for the spring tab control 
rod. This link mechanism is connected to the rudder trim control 
mechanism at V.Sta 430. The tab consists of the upper tab and the 
lower one, both meving in the same fashion. 


Operation (See Fig. 7-11) 


The bottom end of the rod X is connected to the tension regulator of 
the lower assembly, the upper end of the rod Y to the bellcrank at 
V.Sta 1355 and the left end of the rod Z to the trim actuator. 


a, When spring tab only is operated without operating trim. 


Rotate the arm of the spring tab around the hinge point 6 and 
transmit the deflection of the spring to the rod Y. 


b. When trim only is operated without operating spring tab. 


The trim control rod moves from То to Ту and the bellcrank rotates 
around a pointd. Ав a result, the point 9 of the arm moves from to 
to t. As the rod X can not асра the spring of the spring tab 
Since the bottom end of the rod X is connected to the tension ге- 
gulator, the point moves from Зо to 51 horizontally. Тһе point 7 
moves from То' to Ty’, actuating the tab. 


с. When spring tab is operated under the above conditions a and b. 
The point 7 moves from 51 to 52. 
The point 8 remains standstill at tj, 
The point 7 moves from Ti'to T. 


The total movement of the tab amounts to the sum of (То Ту') and 
(Tj! - T). 
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7.4.4 Rudder Cable Tension Regulator (See Figs, T-12 and --13) 


The cable tension regulator is installed on the lower part of the torque 
tube of the rudder assembly together with the rudder spring tab control 
mechanism. 


The regulator consists of the sector which can rotate around the rudder 
hinge line freely, spring with which the control cable tension is adjusted, 
rod which connects the sector and the spring with the regulator shaft and 
support. With respect to the hinge line, the cable is balanced at a 
specified position by moment of the spring force and cable tension. 


If the cable and the airframe expand or contract as the temperature changes, 
the tension of the two cables change by an equal amount. As a result, two 
sectors rotate at а new position corresponding to the spring force, main- 
taining the cable tension at а constant value. 


The moment change to the hinge line of the two sectors has the same absolute 
value with opposite directions, being balanced as a whole and it does not 
rotate the rudder. While the aircraft is being controlled, the moment of 

the sector is uneven and unbalanced and the sectors rotate around the rudder 
hinge line, permitting the rudder control. 

The tension regulator is provided the compensation scale, showing the tensile 
strength of the rudder cable. 


7.4.5 Stopper and Functions of Rudder Control System. (Fig. 7-14) 
The stoppers of the rudder control consists of three 
(1) Rudder Stopper 
(2) Spring Tab Stopper 
(3) Quadrant Stopper in the forward part in the cockpit. 
(1) has a stopper arm on the torque tube of the rudder lower part and the 
stop bolt is located in the rear of the vertical stabilizer. It restricts 


the rudder angle. 


(2) has a spring tab stopper on the lower assembly of the tab mechanism. 
It restricts the angle of control surface. 


(3) has a stopper of the forward quadrant in the forward quadrant. 
This protects the system so that excessive load can not be applied to the 
system. 
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7.4.6 Procedures for Gvstem Ааа тел, Cer Fig. Fath) 


(1) Neutral tixed points of the tysken (6 locations) 


Number Fixed to Locat lon Fixing Mert bed 


Rudder pedal Pedal arm Piffin pin 


Forward quadrant Quadrant Rigging pin 


. т 
Al 


^ 


Tr 
Quadrant with Rudder Gust Loc 


tension regulator 
Bellcrank 430 Rigging pin 
1280 


3030 


(2) Adjusting Procedures 
On Fuselage Side 
A. Fix number 3 and 
В, Fix number 2 and tighten the cable. 


C. Fixing number 1, adjust the length of the pedal arm and adjust 
the length of the pedal adjusting mechanism and the rod. 


Tighten the cable in accordance with the graph of the following 
compensation scale: 
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К. Depress the rudder pedal and adjust the spring tab stopper zo that 
the rudder travel angle measured by the angle gauge is within the 
specified limits. 


F. Adjust the rudder stop bolt so that the specified angle is attained 
when the rudder pedal is depressed further. 


С. Adjust the stop bolt of the forward quadrant stopper in the cockpit 
50 that the quadrant comes in contact with the stopper when 62 kg 
~ 2 Kg weight is placed on the rudder pedal after the stoppers 


mentioned іп E and T come into action. 


(.5 Rudder Trim Tab Control System 


1.5.1 Attachment of Spring and Trim Tab (See Fig. 7-16) 


The spring tab and the trim tab are controlled by а control mechanism, 

being divided into two tabs, upper tab and lower one. The upper tab апа the 
lower tab are attached to the rudder tab hinge fittings with two hinge 
bearings and three, respectively. 


7.5.2 Rudder Trim Tab Control System (See Fig. 7-17) 


The rudder trim tab can be controlled by rotating the rudder trim tab 

control knob on the center pedestal in the cockpit. The rotation of the 
control knob is transmitted to the cable drum below the cockpit floor tnrough 
the torque tubes and bevel gears. А cable from the cable drum passes tne 
weight reducing holes of the floor beams, bends up at the pulley at FUs. ota 
+ 048) behind the pressure bulkhead and transmits the rotation of the control 
xnob to the screw jack type trim actuator located at V.Sta 345 in the vertical 
stabilizer. A push-pull rod connected to the trim actuator, in turn, con- 
trols the tab. 

On the pedestal is provided the indicator box, indicating the amount of the 
rudder trim control (trim tab angle). 


7.5.3 Indicator Box (See Fig. 7-19) 
The rotation of the trim control knob which rotates to the left and to the 
right by 4.3 turns, respectively, is reduced by the reduction gears and 


its indication is shown on the dial of the indicator with graduations cn 
the entire face. 
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Graduations of Indicatior 


Rotation of Knob Indication Tab Position 


Clockwise Black 


Counterclockwise Red 


Q Green 


15 


graduations are marked on both Г.Н, апа Е.Н, sides. 


7.5.4 Procedures for Trim Tab System Adjustment (See Fig. 7-17) 


(1) 


Neutral fixed points of System (3 locations) 


Cable drum Cable drum Rigging pin 


Trim actuator Vertical stabi- Rigging pin 
lizer at 
V.Sta 380 


Push-pull rod V.430, Bellerank | Rigging pin 


(2) 


Adjusting Procedures 

A. Place the rudder in the neutral position (gust lock "ON"). 
В. Fix number 1. 

C. Fix number 2, 


D. Tighten the cable. The cable tension should be 30 + 5 lb 
(+0. 1b/?F) at 70°F. 


E. Fix numbers 2 and 3. Adjust the length of the push-pull rod 
if adjustment of the spring tab has been completed. 


Adjustment of Stopper 


F, The stopper for the trim system is built in the indicator box. 
If the control knob is rotated to the full, the stopper comes 
into action and no further movement is possible. 
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1.6 Flevator Contrel System 
———————————— — Pun! 
1,6% \itavhment ef Elevator (Bec Fig, 1-22) 


The elevator is attached to the support fittings on the rear spar of the 
horizontal stabilizer with self aligning roller bearings of № hinges. 


, 


Пе L.H. and Н.Н, elevators are connected together with a torque tube, 


f.0.. Elevator control System (See Figs, 7-20 and 1-21) 


The elevator сап be controlled by pushing or pulling the control column 

їп the cockpit. The control columns for the pilot and co-pilot are con- 
nected together under the floor with a torque tube and on the root of each 
column is attached a quadrant. A cable from the quadrant passes the weight 
reducing holes of the floor beams and is connected to the quadrant with а 
tension regulator at Fus. Sta 10585 in the aft fuselage through pulleys. 
quadrants with tension regulators are provided 1 ea. (2 in all) on the L.H, 
па Б.Н. sides, connected together with a torque tube. The arms on the 

eE. апа К.Н. quadrants and the horn fittings on the torque tube which 
connects the L.E, and К.Н, elevators are connected with push-pull rods 
through which the control signals from the cockpit are transmitted to the 
elevators. 

On the elevator torque tube is installed the down spring. 
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[.b.3 Elevator Cable Tension Regulator (See Figs. 7-23 апа 7-24) 


Its structure is somewhat different from that of rudder control system but, 
it works on the same principle. 


In the regulator unit are provided the rotating shaft and brake. The rotat- 
ing shaft has a dise in its center and threads on both ends, opposite in 
direction each other. 


Retention of Control Cable Tension 
TO оаоіе Lension 


When an equal force is applied to the quadrant, the rotating bolt is 
rotated and the quadrant rotates and moves, but the torque tube does not 
rotate. 
Elevator Control 
If a one sided force is applied to the quadrant, the center disc comes in 
close contact with the brake, not rotating, and, consequently, the torque 
tube is rotated through the regulator unit shaft. 

7.6.4 Elevator Balance Tab (See Figs. 7-25 and 7-26) 
The balance tab is attached to the trailing edge of the elevator with three 
hinges. The push-pull rod for the balance tab mechanism is connected to 
the tab horn fitting at H.Sta 1400 and the bracket of the elevator hinge 
Fitting. 


If the elevator is controlled, the balance tab is moved against the direc- 
tion of the elevator by the rod. 


7.6.5 Stoppers of System and Functions (See Fig. 7-28) 
Two stoppers are provided for the elevator control system. 
(1) Elevator stopper 
(2) Control column stopper 
(1) has an elevator stop bolt on the trailing edge of the horizontal 
stabilizer with which the horn fitting comes in contact. This restricts 


the elevator travel angle. 


(2) is located on the lower part (above the floor) of the control column 
to protect the system. 
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1.6.6 


Procedures tor Balance Tab System Adjustment (Gee Fig. 1-28) 


(1) 


Number 


1 


2 


(2) 
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Compensation Scale 


Neutral fixed points of system (3 locations) 


Control column Control column Rigging tool 


Quadrant with Quadrant Match the arm mark. 
tension regulator 


Elevator Torque tube Gust lock "ON" 


Adjusting procedures 


A. 


B. 


C. 


E. 


Fix number 1. 

Fix number 3. 

Adjust the push-pull rod so that the arm mark of the quadrant 
with a tension regulator, number 2, is lined up to the mark on 


the frame at Fus. Sta. 10585. 


Tighten the cable. For the tension, see the compensation scale 
for the regulator. 


12 


C 
-65 -50 0 +50 +70 +100 +150 +165 
Temperature (°F) 


Fix the control surface at its neutral position with number 3 
and adjust the tab, setting the tab to 0° with a contour gauge. 


Adjustment of Stopper 


F. 


Adjust the stop bolt for the elevator using a contour gauge so that 
the elevator can be controlled within the specified angle range. 


Adjust the stop bolt for the control column so that the column comes 
in contact with the stopper when 55 Kg + 1 Kg force is applied to 
the column center after the stopper mentioned in F comes in contact. 
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1.1 


-a 
ھب‎ 


Flevator Trim Tab Control Беш 


Teton Attachment of Trim Тар (See Гір. Ч-са) 
The trim tab is attached to the hinge brackets of the elevator with 
four hinges. On the horn РИМ аи ou the front spar ОГ the trim tab is 
located a push-pull rod connected to the trim actuator. 

Talag Trim Tab Control System (бое Pig, 1-30) 


The elevator trim tab can be controlled by rotating the elevator trim 
tab control wheel on the center pedestal in the cockpit. 


The rotation of the control wheel is transmitted to the cable drum by 
chains. A cable from the cable drum passes the weight reducing holes 
of the floor beams, reaches the aft fuselage, bends up at a pulley at 
Fus. Sta 9480 and transmits the rotation of the control wheel to the 
screw jack type actuator installed at H.Sta 3000. The actuator actuates 
the trim tab through the push-pull. rod. 


1.7.3 Indicator Box (See Fig. 7-31) 


On the center pedestal is provided the indicator box which indicates 

the amount of the elevator trim control. 

The rotation of the trim control wheel which can be rotated forward by 
0.93 turns and rearward by 0.94 turns, is reduced by the reduction gears 
and the indication is shown on the dial with graduations marked on the 
face. 


Graduations of Indicator 


Rotation of Indication Tab Position Maximum 
Knob Scale 


Forward 


Rearward 


О position 


Tat att Procedures for Trim Tab System Adjustment (See Fig. 7-30) 


Neutral fixed points of system (3 locations) 


Cable drum Cable drum 


Rigging pin 


Trim actuator 


Trim actuator Rigging pin 


Idle arm 


Push-pull rod Rigging pin 
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(2) Adjusting Procedures 
A. Fix numbers 1, 2 and 3. 
В. Fix the elevator and the trim tab at neutral positions. 
С. Adjust the push-pull rod. 


D. Tighten the cable. The cable tension should be 30 + 5 lb 
(t0.4 1b/°F) at TOF. 


Adjustment of otopper 


E. The stopper for the trim tab system is built in the indicator 
box. The stopper comes in contact if the control wheel is 
rotated to the full and it can not be moved any further. 


1.8 Flap Control System 
7.8.1 Attachment of Flap (See Figs. 7-32 and 7-34) 


The flaps are of Fowler type and the inboard flap is attached to W.Sta 
O to 4800 and the outboard flap to W.Sta 4800 to 9517 for each wing. 


On each flap are attached 2 sets of drag links and 3 sets of carriages. 
These drag links fixed to the flaps with hinges, are attached to the nut 
of the actuator screw jack with 4 bolts. Each carriage has 5 sets of 
rollers (8 ea.) holding 1 shape of the track(rail attached on the wing 
structure from the top, bottom, left and right sides. 


The flap is actuated hydraulically and controlled electrically, being driven 
by screw jacks. 


7.8.2 Flap Control Electrical System (See Fig. 1-33) 


In the hydraulic compartment is provided a flap hydraulic motor which 
drives the screw jacks. This system consists of simple wiring and three 
switches since the flap selector valve controlling the flap hydraulic motor 
is regulated electrically. 


(1) Composition 


a. Power 28V DC (from the emergency bus) 

b. Flap control switch (on the pedestal in the cockpit) 
c. Flap limit switch (in the flap center gear box) 

d. Flap asymmetry (in the flap well) 

e. Flap overtravel (on the track) 
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(2) Operation 


If the flap control switch is placed in "UP" or "Down," the "UP" side or 
"Down" side solenoid of the flap selector valve is energized nnd 
hydraulic pressure is supplied to the "UP" or "Down" piping, driving the 
hydraulic motor to rotate the flap drive torque tube through gears and, 
in turn, move the flap. 

If the cam dise rotates as the flap moves, the flap angle reaches 09 or 
35°. Then, the flap limit switch is energized, shutting off power 
supply to the flap selector valve. As the torque tube is connected to 
the mechanical stop with chains, the flap stops at the mechanical stop 
if the limit switch is inoperative due to failure or some other reasons. 
The flap overtravel indicating light beside the flap position indicator 
on the engine instrument panel comes on. 


1.8.3 Flap Hydraulic System (See Fig. 7-35) 


This system is provided to drive the flap. Several units have been 
introduced to maintain the flap driving speeds within reasonable range. 


(1) 


(2) 


T 
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Principal components of Hydraulic System 
A. Flap selector valve 

В. Flap manifold 

С. Flap relief valve 

D. Flap hydraulic flow regulator 

E. Flap drive hydraulic motor 


All the above units are located in the left forward portion of the 
hydraulic compartment. 


Operation of the whole system 


Hydraulic pressure from the upstream hydraulic power system passes the 
selector valve line corresponding to the flap control switch, the 
manifold and the flow regulator successively, driving the hydraulic 
motor. 


At the same time, the hydraulic fluid is connected to the flap relief 
valve which regulates the system pressure at 2000 psi. If the switch 
is turned off, the hydraulic motor is locked. 


A, Flap Selector Valve (See Fig. 1-36) 


Performance (Sumitomo Precision Industry Co.) 


Min.operat- 550 : 
ing pressure 29 ee 


Pressure Rating Return side 
range 3000 psi 1000 psi 
1500 psi 


Electric circuit Within 0.04 sec. 
Electric circuit Within 0.10 sec. 


This is an electro-magnetically operated 4 way valve. Its up and 
down lines are closed when electric power is not supplied to it. 

The up and down ports are switched by opening or closing the vaive 
inside electro-magnetically. If hydraulic pressure is not ауа11- 
able, the ports are not switched even though electric power is 
supplied. The emergency flap handle pushes the buttons on the valve 
mechanically through a cable to drive the flap. 


Operating 
time 


B. Flap Manifold (See Fig. 7-35) 


The hydraulic fluid coming from the up or down port of the flap 
selector valve is divided in this manifold to the flow regulator 
and the flap relief valve through a check valve. 


C. Flap Relief Valve (See Fig. 7-37) 
(Teijin Seiki Co.) 


The hydraulic fluid divided in the manifold, regulates the flap 
operating speed, and it is also regulated by the relief valve at 
2000 +20 to avoid fast cut-in and cut-out cycle of the unloading 


valve. The hydraulic oil from the relief valve goes to the return 
line and the remaining portion goes to the flow regulator. 


D. Flap Hydraulic Flow Regulator (See Fig. 7-38) 
(Teijin Seiki Co.) 
In the up line and the down line of the flap manifold outlet are 
provided the flow regulators of the same type, 1 еа. The hydraulic 
pressure of this flow regulator is above ТО psi, the flow being 


regulated at 1.75 GPM in the down side and 1.5 GPM in the up side. 
The hydraulic fluid thus regulated flows into the hydraulic motor. 
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Flap Drive Hydraulie Motor 


Performance (Vickers | uc, ) 


Piston Lype 


3000 psi 


Max. press, range 


Max. speed 1600 rpm 


Torque produced 20 in.lb (at 3000 psi) 


The hydraulic motor is a piston type motor installed on the flap 
drive center gear box, producing rotating force by pressure fluid 
from the flow regulator. 


The first gear of the hydraulic motor drives the output shaft, i.e., 
torque tube at a speed reduced in two steps HERES a set of gears. 
The reduction ratio is 8.305. 


Another set reduces the output shaft, torque tube in 3 steps, with 
the first gear attached on the torque tube, at a reduction ratio of 
152.514 

The cam disc with reduced speed operates the down and up limit 
switches. The bevel gear with reduction ratio of 1:1 at the end of 
the cam drive shaft rotates the flap position transmitter. The out- 
put shafts, i.e., torque tubes of the gear boxes for both wings 
produce a torque of 7.425 Kg.m. 


1.8.4 Flap Drive System (бее Fig. 1-39) 


The flap drive system is operated mechanically. 


(1) Construction 


А. 


7 
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On each flap are fixed three carriages which slide along the track 
(rail) installed on the wing structure. 


On each flap are attached two drag links with hinges. 
Each drag link is attached to the nut of the actuator screw jack 


with four bolts. 


The actuators for the flaps are connected together with a torque 
tube. The torque tubes of the L.H. and К.Н. flaps are connected 
together at both ends of the output shaft of the center gear box. 


Numbering of Components of Drive Mechanism 


| Number 
rive Mechanism (Both Wings) L.H. Wing wing 


Е Е 


(sen actuator 
(Serew jack) 


Эш mM 


С a 


(2) Principal Components of Drive System 


In fuselage No. 1 
in numerical 
order 


Most outboard 
No, 


Inboard 


Outboard 


Inboard 


Outboard 


Inboard 


Outboard No, 


Inboard 


Outboard 


A. Hydraulic motor and flap drive center gear box. 
B. Flap mechanical stop 
C. Torque tube 
D. Flap actuator 
Screw jack 
Drag link 


E. Carriage 


Е. Track (rail) 
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(3) Operation of the Whole System 


The torque of the flap hydraulic motor drives the torque tube through 
the gear box, driving the screw jack by the actuator to operate the flar. 


A. Flap angle 


o +09 
35 EL 
В. Actuating time 


Full stroke of the normal travel angle up 25 to 30 sec. 
down 22 to 26 ser. 


C. The amount of rotation of each component while the flap moves 
from 0° to 35? 


Center gear box input shaft 805 revolutions 
(hyd. motor shaft) 


Cam plate PPT 9 
Torque tube ОТ rev. 
Actuator screw jack 20.5 FEV: 


D. Asymmetry protection 


The asymmetry detectors located on the L.H. and В.Н. outboard 
flaps stop the flaps when the difference of the Г.Н. and В.Н. flar 
angles геасһев,19 to 3.5°, lighting the warning lamp at the sam 
time. 


E. Flap Overtravel Switch 


These switches are provided on the L.H. wing only, i.e., on the ис 
side and the down side 1 ea., lighting the flap overtravel indicat- 
ing lights on the R.H. part of the flap position indicator on the 
engine instrument panel when the flap overtravels the specified 
travel angle, stopping at the mechanical stop in case of failure of 
the up or down limit switch or flap overtravelling by emergency 
flap handle. 


(h) Operation of Principal Components (See Figs. T-hO and 7-41) 
A. Hydraulie Motor апа Flap drive Center Gear Box 
The hydraulic motor of piston type produces 7.425 Kg.m of total 
torque at the output shaft through two sets of gears. 


The gear train consists of 


(a) Torque tube drive gear pinion and 
(b) Cam and transmitter drive gear train. 
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(а) Torque фаре drive penr train 


The first gear driven by Lhe hydraulic motor drives bae <r lt pnt 
shaft to the torque Lube nbl а speed reduced in two steps. 
The reduction ratio is 8.305, 


(b) Cam and transmitler drive gear train 


This consists of another всі of gears installed on the output 
shaft of the (a) веб. 


The output shaft drives the cam disc and the flap position 
transmitter through the first gear installed on it at a speed 
reduced in 3 steps. The reduction ratio is 122.21. 

The cam disc actuates the flap limit switch. The bevel gears, 
at the end of the cam dise shaft rotate the flap position 
transmitter at 1:1 speed. 

From the front side of the gear box is protruding the output 
shaft which is connected to No. 1 torque tube at both ends. 
On the output shaft protruding to the right is installed a 
sprocket which is connected to the mechanical stop mechanism 
through chains. 


B. Flap Mechanical Stop 


The mechanical stopper is installed on the ceiling of the hydraulic 
compartment. It stops the flap positively in case of failure of the 
flap limit switch or if the flap is travelled too much by means of 
the flap emergency handle. 

If the stopper screw is rotated by the sprocket and chains, the 
sliding nut moves to the left or to the right, placing the sliding 
nut in contact with the stopper assembly. 

Shock absorbing rubber is provided on the stopper assembly. 


C. Torque Tube 


The torque tubes are made of 1"¢ stainless tube. 5 of them are 
provided on each wing, connected together with chain couplings or 
flange universal couplings. The chain couplings are used where 
the torque tubes are connected in a straight line, and the flange 
universal couplings are employed where directions are changed. 


Torque tube Coupling 
No. 1 Both ends Chain 
No. 2 " Universal 
No. 3 " Chain 
No. à " Universal 
No. 5 " Chain 


On the midway of the torque tube is provided a bakelite bracket to 
avoid its swinging motion. The screw jack is connected to tne 
bevel gear box with & spline joint. 
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р. Fiap Actuator (Бес Migs. Tele nnd 1-49 


The flap acluators nre provided ë en, on the раро, The Б.Н. wno 
В.Н. inboard (laps nre interchnngenble between them. oe аге the 
outboard flaps. 


Lt consists of the bevel gear box nnd the screw jack. The rotation 
of the torque tube is reduced to 14/48 by the serew jack gear bez, 
being transmitted to the screw jack. The outboard flap hac 3 Acme 
nuts. The actuators are connected to the drug links installed Z es. 
on the flaps with Ц bolts at the actuating nut section, driving tre 
flaps. 


E. Carriage (See Fig. 7-44) 


On each flap are fixed 3 carriages. The carriage with 2 sets (A en.) 
of rollers holds the 1 shape portion of the track from the top, 
bottom, left and right. The rollers are assigned symbols for 
identification. They are called A, В, C and D rollers from the 

front side of the carriage but no symbols are assigned to the ыс 
side rollers. However, they are called E tentatively in this train- 
ing guide. 


Name of Roller Kind 

“А Roller Ordinary roller 

B " Adjustable roller 

С TT 11 

D 11 1! 

Е (side roller) Rollers on No. 1, No. 3, No. 4 and 


No. 6 tracks are adjustable. 
Rollers on No. 2 and No. 5 rollers 
are ordinary ones. 


The attachment of the flap is adjusted by means of these carriage 
rollers. 


Е. Track (rail) (See Fig. 7-44) 


The track constitutes a part of the wing leading edge structure. 
There are three tracks (rails) attached on the wing structure for 
sliding the flap. The track has two sections; I section and l sec- 
tion, made of Сг-Мо steel (4140) with hard chrome plating. 

As the track is a perfect arc, the flap rotates from 0° to 35° around 
an imaginary center shaft. The three tracks on each falp has the 
same curvature. 


7.8.5 Flap Operation 
The falp operation consists of the normal operation and the emergency opera- 


tion systems. The normal operation is described below,while the emergency 
operation is dealt with in Chapter 6. 
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If the flap contro] swileh on Lhe center pedestal is placed in "down" or 


"up", the solenoid selector valve in the hydraulic compartment is energized, 
supplying pressure oil to the hydraulic motor which begins to rotate. The 
rotating torque of the motor is transmitted to the torque tube through the 
gear box, rotating the serew Jack to drive the flap. 


On the flap is provided a sprocket which drives the slide nut of the 
mechanical stopper of the flap system. 

In the gear box is located a cam disc which rotates together with the gear. 
If the flap completes its travel over the full stroke, the cam shuts off 
the limit switch, de-energizing the solenoid of the selector valve. Thus, 
the supply of pressure oil to the hydraulic motor is shut off, stopping the 
hydraulic motor and locking it hydraulically. 


If the flap overtravels, the limit switch installed on the track of the 
flap is energized, lighting the indicator light on the instrument panel. 
Then, the flap control switch must be turned off. 

If the flap control switch is turned off (neutral), the flap stops at any 
position. 

The flap angle signals are transmitted to the instrument in the cockpit by 
the position transmitter installed on the gear box, indicating the flap 
angle on it. 


7.8.6 Emergency Control System (See Figs. 7-45 and 7-46) 


This system permits the manual control of the flap selector valve of the 
system in the hydraulic compartment in case of failure of the electrical 
system for the flap drive system. 


On the R.H. panel for the copilot is provided the flap emergency handle 
which is connected to the cable through a crank. The cable, adjusted to a 
tension of 13 kg + 1 kg, is connected to the lever actuating the selector 
valve. 


If the emergency handle is moved "ир" or "down", the selector valve completes 
a hydraulic passage mechanically, driving the flap. In this case, however, 


the limit switch does not work electrically, necessitating the manual con- 
trol. 


7.8.7 Procedures for Flap Control System Adjustment 


Use the counter gauge to measure flap 0° which is used as datum for various 
adjustments. 


(1) Adjustment of Flap Attachment (Figs 7-32 and 7-44) 


A. Attach the outboard and inboard flaps to the flap rails with 
carriage rollers A, B, C, D and E. 


В. Check parallelism of each flap. Adjust it by rotating the torque 
tube. 


C. Tighten the bolt of the actuating nut so that the misalignment of 


each screw jack and drag link bush is less than l. mm. 
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p. Conneet the torque tube between неген JOCKS. 


E. Seto the eounber gauge. AtbLor adjusting By Co and | oro. era Por 


No. 1, No. 3, No. ñ and Ho. 6 rails во bhat hne Plop is Голль 
with the wing eonbour, adjust rollers for Me. апа по. Y rails. 
L|. Lower the flap taking the inboard side stopper Of п’. + газа resar 


thea И 


stoppers as datum until it comes in contact with roar, 


с. Connect the actuating torque tube between L.H. and mill, FLAPS. 
The clearance between "С" roller and the stopper shall be 1652 
than O.5mm. 


H. Adjust the side rollers "E" for both inboard and cutboard flaps 
Inboard side clearance for Nc. 2 and No. 5 +0.5 to l.Umm 
Outboard side clearance for No. 2 and No. 5 +0.5 to 1. бип 


Adjustment of Flap Actuating Mechanism 
A. Adjustment of Gear Box Limit Switch (Fig. T-^0) 
(a) Set L.H. and R.H. inboard flaps to 0 on the counter gauge. 


(b) Adjust the attachment of the cam and the limit switch so that 


the up limit switch of the gear box is turned off when the flay 


is up &t 0? and the down limit switch is turned off when tne 
flap is down at 3h? to 359. 


B. Adjustment of Mechanical Stop Mechanism (Fig. 7-41) 


(a) With the flap up and the mechanical stopper in contact, rotate 


the sprocket towards the down side by 440.5 teeth. 


(b) Actuate the mechanical stopper while the flap is down. Then, 
check the clearance between the flap roller and the rail 
stopper. If there is no clearance, adjust the nut of the 
mechanical stopper. 


C. Adjustment of Over Travel Switch 


(a) With the flap up at 0°, adjust the adjusting nut so that the 
clearance is 1 to 2 mm. 


(b) With the flap down &nd the mechanical stopper in contact, 
protrude the bolt by 2 to 3 mm and lock it. 


Tolerances 
1. Misalignment between the flap : Chordwise Е 0 
— " Inm 
trailing edge &nd the wing contour : Vertical tl.5mm 
2. Inboard flap and outboard flap : ~.0 to 13.0mm 


3. Play of flap trailing edge (both inboard: Max h.Omm 
and outboard} 
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Asymmetry Protection System (See Figs. 7-47 and 1-48) 


nis system cuts off the electrical circuit to the flap selector valve, 


` * . ` & — е а - 
the warning lamp at the same time, if asymmetry of 1? to 3.57 is qs- 


ected between the flap angles of both wings. 


^ ж x 


Gee mui ya 
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ystem is also provided with a test circuit. The asymmetry detectors аге 
ast тей l ea, on the trailing edges of the L.H. and К.Н. wings. The 
Y is detected from the angles of the outboard flaps. 


Frincipal Components 


Flap asymmetry detector 

Flap asymmetry system return spring 
Flap asymmetry relay 

. Flap asymmetry test switch 


— 
- 
- 


1ас Asymmetry Detector 


The detector is installed inside the No. 5 track (center) of the 
outboard flap in the flap well, 1 ea. on the L.H. and R.H. flaps 


— 


ы located on the same shaft апа the movement of the flap 
rotates the cam shaft through an actuating cable connected to the 
leading edge of the flap. 


The main body consists of 3 cam plates and the corresponding Limit 


Flap Asymmetry Return Spring 

This draws in the actuating cable when the flap is up. 

Flap Asymmetry Relay 

This consists of two sets of contacts. One set is used to shut 


off power supply to the flap selector valve, while the other is not 
in use. 
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D. Flap Anymmet.ry Test owiteh 


This permits electrical check of the asymmetry circuit. This should 
not be used to determine whether the system comes into action at 
1° to 3.5° of the flap angle difference. 


(2) Operation 


The asymmetry system operates on the mechanical functions and the elec- 
trical functions. 


The detector consists of 3 cam plates installed on the same shaft an^ 
the corresponding limit switches. 


The cam lobes of the 3 cam plates are located 120? apart from each other. 
Consequently, if the cam shaft makes one rotation, each cam a 5 
the limit switch for 120°. 


о 
ct 
ta 
е 
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On the other hand, on the leading edge of the outboard flap is installed 
one end of a cable while the other end drives or is driven by a drm 
installed on the wing trailing edge. The cam shaft of the asymmetry 
detector, connected to the rotating shaft of the drum, detects the 
amount of rotation (flap angle) of the drum. 


The detectors for the L.H. and R.H. flaps are connected electricaliy 
and eut off the electrical circuit to the selector valve and light the 
asymmetry indicating light (red) in the cockpit when the L.H. and R.H. 
flap angles become asymmetric (disturbing the limit switch actuating 
sequence of the cam lobes). 


(3) Adjustment of Flap Asymmetry Detection Mechanism (Fig. 7-47) 


A. Fix the outboard flap so that the clearance between the rear 
stopper and the upper rear part of the carriage ("C" roller) 
is 21.5 mm (Flap angle 34°). 


В. Fix the rig pin in the cable drum. 
C. Compress the return spring to fix the rig pin. 


D. Adjust the terminal fitting so that the position of the pulley 
in the sliding groove for attachment is within tne specified 
limits and then lock it. 


E. Wind the cable around the drum (small) by 3 turns, wind it around 
the drum (large) by 1/4 turn, adjust the cable length by means 
of the turnbuckle and terminal, and lock it. Never tighten the 
cable until the spring washer can be seen from the spring washer 
position inspection hole. 
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(See Figs. 7-50 and 1-51) 


[Г the gust lock lever on the right hand side of the pedestal in the cockpit 
is moved forward, pins enter the gust lock quadrants for the control surfaces, 
fixing them al their neutral positions, respectively. 


The lock mechanism locks the aileron with a gust lock quadrant at the lower 
part of the torque tube in the flight control compartment, the rudder with 
a gust lock quadrant al the rudder torque tube and the elevator with a gust 


lock Quadrant at the elevator torque tube, 


The control surfaces can be locked even though they are not in their neutral 
positions. The lock pins are engaged and the control surfaces are locked 
if the control surfaces are moved towards their neutral positions while the 
lock levers are placed in the lock positions. 


Between the gust lock lever and the low stop lever is provided an interlock- 
ing mechanism. 


7.9.2 Control Lever and Locking Mechanism (See Fig. 7-51) 


(1) 
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Composition 


A. Gust lock 
В. Gust lock lever 
С. Cable system 


Gust Lock 


The three control surfaces are provided with the same gust locks 1 
ea, The gust lock consists of a gust lock assembly with a knock 


pin and a gust lock quadrant. 
Gust Lock Lever 


The gust lock lever is located on the R.H. side of the center 
pedestal in the cockpit and it has two positions, i.e., "ON" and 
"OFF". On the rotating shaft of the lever is provided the inter- 
locking lever which does not permit the low stop lever to move to 
"FLIGHT" when the gust lock is "ON". On the other hand, the gust 
lock can not be engaged if the low stop lever is in "FLIGHT". 


Cable System 


Below the center pedestal is located a quadrant which is actuated 

by the gust lock lever through an idle and two rods. Two 3/32" 
cables, i.e., lock cable and unlock cable are connected to this 
quadrant. This cable is separated into two sets at a triangular 

link fitting, one set running to the aileron gust lock. Тһе other 
one is separated again into two sets at the cable end, being connect- 
ed to the elevator and the rudder gust locks, respectively. The 
unlock side cable has always less tension than the lock side. 


(2) Lock Mechanism 


A push-pull rod is attached to the gust lock lever, sactusting a guad- 
rant nt its end (below the floor) to transmit the lever movement to *he 
cable. This push-pull rod is installed with 5" overtraveld in relation 
to the gust lock lever. Ав the rod with the interlocking lever moves 
ahead of the rotating shaft of the gust lock lever, the gust lock 


lever moves forward abruptly, accomplishing the over center locking. 


Under the above conditions, the control surfaces are locked against 
the unlock spring, the over center lock of the locking mechanism in 
disengaged automatically if the lever is pushed hard rearward or the 
cable is cut, drawing back the lever by the unlock spring of tre gus 
lock to be unlocked. 


Even if the gust lock is in the lock position, there is play at the Kroc 
of each gust lock. Consequently no excessive force is applied to the 
mechanism of the control system. Under this condition, each knock pir 
enters the hole of the corresponding quadrant and is locked if tne pedal, 
control column or aileron control wheel is placed in their neutral rcsi- 
tions, respectively. 


1.9.3 Procedures for Gust Lock System Adjustment (See Fig. T-55) 


(1) Neutral Fixed Points (h locations) 


Quadrant Qaudrant Rigging pin 
ТТ 


Aileron gust lock Gust lock Ass'y 
Rudder gust lock " 
Klevator gust lock 


и 


(2) Adjusting Procedures 


A. Place the gust lock levers in the "UNLOCK" positions. 


В. Fix numbers 1, 2, 3, and h. 


C. Adjust the cable in accordance with the tension chart in Fig. 7-56. 


D. Dislocating the three control surfaces from their neutral positions, 
place the gust lock lever in the "LOCK" positions. 


E. More each control surface and make sure that the knock pins enter 
the quadrant holes and the control surfaces are locked. 
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STANDARD PRACE TOI 
——_— Ао, 


А * This Sec 1 . | _ 
processor DU deals with cadmium and cadmi un-t i Lar. ium 4) Loy plating | 
here š useq in 15-11 and Ү5-11А. The plating processes describen 

are strictly intended аз а guide and therefore other appropriate 
methods if ‘ 5 
° 2vallable, may be followed. 

B. The -gj | И 
"E of the cadmium plating conform to Federal SpeciiicA,.,i0r 
to AMS2L19 MIL-S-8837 and the cadmium-titanium alloy plating conforms 

2, General 

А. Plating Processes 
(1) Cyanide process 
(2) Borofluoride process 

(3) Vacuum evaporation process 
(L) Porous cadmium process 
(5) Cadmium-titanium alloy plating process 
В. Scope of Application 
(1) The cyanide process is applied as & rule to steel parts having 4 
tensile strength of less than 178 ksi (125 kg/mm}. 
i 1 f 178 to 219 
- ted steel parts having & tensile strength o | 
(2) aei (126 to 154 ke/mme ) should be treated by any of the boroflucride 
ss ess, vacuum evaporation process, porous cadmium plating рго- 
— and cadmium-titanium plating process. 
Heat-treated steel parts having a tensile strength of more than 
(3) ksi (154 kg/mm? ) should be treated by any of the vacuum evapo- 
\ or on process, porous cadmium plating process, and cadmium- 
titanium alloy plating process. 
\ NOTE: Any of the vacuum evaporation, porous cadmium plating and 
=" oadmium-titanium alloy plating processes may be adopted 
even when the borofluoride process is specified. 
сер 30/86 
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B. When it is difficult to re-plate а part showing 
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Repair 


A. When isolated slight scratches and worn portions exist 
Keep using the part if its base metal is Slightly expose 


| 4, or coat 
the part with corrosion preventive compound, ( 


white corrosion products. 


NOTE: Repair stated in this section is not applicable to a part whose 


surface area requiring repair exceeds 0.23 ind. (1.5 cm2) or 25% 
of the total surface area of the part, 


4 
í 


(1) After wetting corrosion products with water or 


011, remove them 
with #500 or finer emery paper. 


(2) Phosphoric acid cleaner treatment (Refer to 20-10-4,) 


Apply one of the following solutions with a brush, cloth or a 
Sprayer for one minute. 


(a) MIL-C-38334 10 to 60% (by volume) 
(b) Undiluted TEC 362 solution 


(3) After washing in water and drying, coat the surface in accordance 
with the following procedure. 


(a) One coat of wash primer (Refer to 20-41-2.) 
(b) One coat of zinc chromate primer (Refer to 20-41-3.) 


(c) Two coats of aluminized lacquer MIL-L-7178 (Refer to 20-41-5.) 


at 
т" 


When a symptom of corrosion is shown (all surfaces plating). 
(1) Immerse the part in the following strippable solution at room 
temperature until the coating is stripped. 
Минуи nitma в ІҢ io 1559 Шу weight ) 
; id 
(2) After washing in water, immerse the part in a hydrochloric act 
solution at room temperature for five seconds max. 


Hydrochloric acid (20° Baume) 2.6 to 4.3% (by volume ) 


s 1 liged 
(3) After washing in water, immerse the part in & cyanide neutra 


solution at room temperature for 5 to 15 seconds. 


Sodium cyanide : 30 to 60 г/2 
Sodium hydroxide : 7.5 to 22.5 g/& 
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(4) After rinsing in water in hot water and drying, perform baking. 
(Refer to 20-43-1.) 


(5) Replate the surface of the part after selecting an applicable plating 


method according to 2.B. Scope of Application. 
When replating a part partially (when C. is not applied). 


Note: Application of brush plating is limited only for steel materials 
less than 300 ksi (210 kg/mm°). 


(1) Polish the surface to be plated with 3M Scotch Brite (very fine) 
or #500 or finer emery paper using water. 


(2) Apply brush plating or an equivalent process under wet condition. 
(Refer to 20-42-9) 


Note: When applying to parts having strength more than 240 ksi 
(168 kg/mm“), perform baking for relieving the hydrogen 
embrittlement after plating. (Refer to 20-43-1) 


h. Pretreatment 


A. 


Sep 30/86 


Cyanide Process 
(1) The part may be dipped in sodium cyanide solution 30 to 60 g/ at 


room temperature for less than 30 min or in the following fluid 
composition at room temperature for less than 4 hours. 


Sodium cyanide : 5 to 90 g/£ 


Sodium hydroxide : 7.5 to 22.5 g/t 


(2) Immerse in any of the following solutions at room temperature for 
less than 10 seconds. 


(a) Hydrochloric acid : 150 to 300 сс/2 

(b) Hydrochloric acid : 500 to 550 сс/2 
Cyanide Process - Corrosion resistant Steel 
First treat the part by cathodic etching in either of the following 
solutions at room temperature &nd then proceed to anodic etching. 
Current density is 5 to 14 A/ft? (0.5 to 1.5 A/dm?) 


(1) Sulfuric acid : 20 to 30% (by weight) 


(2) f Sulfuric acid : 15 to 25% (by volume) 
Phosphoric acid : 15 to 85% (by volume) 


20-42-і 


Раге 
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cC, Boretluoride Process 


The part to be treated should be given апу of Lhe Following 
pretreatments. 


(1) Anodic etching in a sulfuric solution [sulfurie neid 23 60 2/7 
(by weight) | 
Treating conditions: 


Temperature: room temperature 


Voltage: 3 to TV 
Time: l min. max. 
(2) Immersion in either of the following solutions at room фспрегабаге 


Гог less than 10 sec. 
(а) Hydrochloric acid : 150 to 300 cc/2 


(b) Hydrochloric acid : 500 to 550 сс/2 


"к? 


Vacuum Evaporation Process 


(1) The part may be immersed in a sodium cyanide solution at room 
temperature for not more than 30 min. 


Sodium cyanide : 30 to 60 g/Z 


(2) After rinsing in water and hot water, dry the treated part by 
application of clean air. 


E. Porous Cadmium Process 
Treat the part by either of the following processes: 
(1) Sodium Cyanide Process 


(а) Place the part in a rack by putting on clean cotton gloves 
so that you will never directly touch the part with hands. 


(b) Dip the part into cold water and remove aluminum oxide with 
a brush. 


(c) Immerse the part in a sodium cyanide solution. 


Sodium cyanide : 35 to 45 в/2 


CAUTION: DO NOT WASH IN WATER. 


20-42-14 Мау 20/83 
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STANDARD PRACTICES 


CADMIUM BRUSH PLATING 


l. Preface 


A. This section deals with cadmium brush plating to repair cadmium plated 
parts less than 300 ksi (210 kg/mm“) used in Ұ5-11 and Ұ5-11А, and also 
deals with cadmium brush plating for parts and portions for which 
immersion process is not applicable. 


B. Brush plating is applied for repair of single parts, or for a part which 
is already installed on an airplane and is difficult to remove from 


the airplane, and whose position is preventable from remaining treat- 
ment solution. 


C. Cadmium plating performed in accordance with this manual satisfies the 
main requirements of Federal Specification QQ-P-416. 


2. Plating Equipment and Procedures 


A. Devices and equipments in outline for brush painting are shown in 
Figure 1. 


(1) Power Supplies 
Power supplies shall provide adjustable D.C. voltage, an output 
polarity reversing switch, a precise volt-ammeter, and an integrat- 
ing ammeter. Calibration is required. 


Typical devices are shown in the followings. 

(a) DALIC PLATING PROCESS 

(b) SELECTRON CO., SELECTRON TYPE 6035. 

(c) RAPID ELECTROPLATING PROCESS CO., RAPID PORTABLE PLATER. 
(2) Plating Tools 


It is desired to use a tool for plating (stylus) on the mardet 

(see Figure 1, (2) ) or a tool (stylus) consisting of an insoluble 
anode (carbon electrode), insulated handle, and cooling fins to 
help dissipate heat in the electrode. Also, methods for making 
anode (carbon electrode) pads which are attached to the stylus 

are shown in Figure 2. Cotton, Dacron or graphite felt, Scotch- 
brite, and Super Taffetta are used for pad materials, and the 
contact sections are fully piled up and are fixed with rubber 
bands, polyester string ring or tapes. Ог they may be sewn together 
as shown in Figure 2. 

Accommodate the anode to the size and shape of the applied surface, 
and process it to meet the applied surface as required. 
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Each Kind of Treatment Solution 


(1) 


(3) 


(5) 
(6) 


Degreasing solution : trichloroethylene or 1.1.1. tricloroethane 
(see paragraph 20-10-1) 
Selectron Alkali Cleaner #SCN-410 
(for alkali cleaner) 


Etching solution : Selectron Activator #2 
Selectron Activator #3 (for high carbon steel) 


Cadmium plating solution : Selectron SPS 5070 


Nickel plating solution : Selectron SPS 563 (for corrosion 
resistant and heat resistant steel } 


Chromic acid treatment solution : Chromic anhydride (for type I) 


Chromate treatment solution : Iridite #3A (for type II) 
Iridite #3B (for type II) 


General Treatment 


(1) 


(2) 


(3) 


(4) 


The stylus shall be exclusively used for each treatment solution, 
and shall not be confused. 

Since three kinds of solution are used for this plating, three 
Styluses shall be prepared. But for high carbon steel and for 
corrosion resistant and heat resistant steel, each one more 

stylus shall be prepared so as to perform sequential works smoothly 
from degreasing to plating. 


Use a circular motion or a letter 8 decribing motion of the stylus 
with consistent movement (15 to 25 cm/sec) and with an extent of 
about 10% overlapping to ensure even distribution of the coating. 
(See Figure 3) 


Use each treatment solution by taking out a small quantity as 
necessary, and throw it away each time after completion of work. 
Do not return it to the original container. 


WARNING : Since each used treatment solution includes harmfull 
components such as acid, alkali, cadmium, chromium, 
etc., contain it in a suitable container and throw it 
away through a waste fluid disposal facility. Also, 
when the cadmium plating solution is mixed with an acid 
solution, a poisonous gas will be produced, and the danger 
of serious harm to the human body is present, therefore 
sufficient care must be taken throughout the procedure 
in order to prevent such an event. 


The voltage to be applied is generally shown on the container of 
treatment solution, but since it varies with size of anode, 
operating speed, retained quantity of treatment solution, etc., 
rehearsal shall be performed, and good plating conditions must be 
established before applying them to actual parts of an airplane. 
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Handle, Эр Stylus 


— 


Eu 


(d) Power Source М А. Meter 


Cooling Fin 


Integrating Ammeter 


Output Adjuster 
Anode Chack 


Polarity Reversing 
Switch 


Anode ı Carbon, ete., 


Terminal 


Рай | Cotton. ete. | 


' 
Plated Face Protection ` 
p mix. Cover 


Substance to be Plated 


Waste Fluid Receiver 


JJ- 


\3) Various Kinds of Treatment 
Solution 


Brush Plating Devices 


Figure | 
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А Гог Large Area ” Anode 


Clover franze) 


Rubber Band or 
String Tie 


Anode 


В : For Medium and Small Area 


Stylus Absorbent Cotton Rubber Bands or String Ties 


— ]a- x | б Gauze Cover 
over Absorbent 


Anode Cotton Pad 


Cotton, Dacron or 


Polyester Thread 


Anode 


Methods for Securing Anode Covers 


Figure 2 
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Anode Anode | | Anode 
Plating Surface 


Anode 


Typical Anode Movements Across Plating Surface and Masks 


Figure 3 
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3. Repair 


A. Brash piating to repair cadmium plated portions which have scratches or 
corrosion, 


(1) Remove scratches and corrosion with a scraper or abrasive paper 
(over #150, processing surface over #500 for finishing) as shown 
in Figure 4, and confirm that the reduction in thickness due to 
the removal does not exceed the allowable limit value. 


5T or More 5T or More 


T : Reduced Sheet 


Scratch or Corrosion | Thickness 


Base Metal 


Figure 4 


(2) With suitable masking material such as polyethylene sheet, protect 
the periphery where solvent or drug used for brush plating should 
not adhere or enter. 

(3) Wash and clean the applied portion and its periphery with trichloro- 
ethylene or 1.1.1. trichloroethane. 

(See paragraph 20-10-1.) 


(4) Mask with suitable masking material except for the applied portion. 
(See Figure 5.) 


Mask 


Applied Face of Brush 
Plating 


DL 
eee 
ане 
Den 


Stripped Face of Cadmium SEY Seraich or Corrasion 
Plated Surface Owing to 
the Removal of Scratch or 
Corrosion 


Figure 5 Protection for Cadmium Plated Face 
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053 polash the applied portion wilh clean water and ЭМ Scotehbri he 


(very fined. 


{OJ After washing wilh water, perform plating at ome under the 
Doliowing conditions, 


Selulion ;: opelechran or’ DEZO 


Conditions : temperature: room temperature 
voltage > 4 to 20V 
Plating time: until necessary thir krea: 
of plating is obtaines. 


After the above, wash with clean water. 


7) Perform the following treatment after plating. 

(See paragraph 20-42-4, 6, B.) 

(a) When type I (without chromate treatment} is required. 
Solution : chromic anhydride ..... 60 to 75 в/2 
Conditions : After keeping іп a humid condition at гоог, 

temperature for 5 to 15 seconds, then dry. 

NOTE Unless special difficulties exist, perform type II 

treatment to prevent occurrence of discoloration or 
corrosion. 

(b) When type ІІ (with chromate treatment) is required, and 

especially when the type is not specified. 
Solution с Iridite #3A 1 volume 
mixed solution 
Iridite #3B 1 volume by the volume 
ratio. 
water 10 volumes 
Conditions : after applying in solution at room 
temperature for 10 to 30 seconds, wash 
with clean water, and dry in atmosphere 
below 50°С. 
20-42-59 
Sep 30/86 


> 


Page 7 


NAMC “Ү “3-11 
OVERHAUL MANUAL 


В.  Precess for applying brush plating: to portions where immersion plating 
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is daft Pieult. 


(11 General 
When the plated thickness is partially thin, or unplated parts are 
left because the shape of an applied part is complicated to apply 
the immersion plating process (cyanide process) in paragraph 


20-42-4, the following process is applicable. 


NOTE: 1) This brush plating process should be continued next 
to washing process with water after the immersion 
plating has finished. 


2) Parts should be handled wearing clean rubber gloves and 
the like in order to keep safety of workers and to 
prevent parts from contamination. 


(2) Procedures 


a) Polish and clean faces to be plated and their periphery with 
new (or exclusive) 3M Scotchbrite (very fine). 


b) Perform cadmium plating according to paragraph 3.А.(6) after 
cleaning with water. 


c) Perform each treatment according to paragraph 3.A. (7). 
Process for applying cadmium brush plating newly to steel materials 


(1) With suitable masking material such as polyethylene sheet, protect 
portions where solvent or drug used for brush plating should not 
adhere or enter. 


(2) Wash and clean the area inside the mask with suitable solvent such 
as trichloroethylene. 


(3) Polish and clean the applied face with alumina abrasive or abrasive 
paper more than #400 (more than #500 for finishing), or with 3M 
Scotchbrite (very fine). 


(4) Partition the applied face with suitable masking material, and 
assure that the peripheral parts are protected from solvent scatter 
and enter. 


(5) Anode-electrolize with Selectron alkali cleaner (#SCN-410) from 4 
to 20V at room temperature until water repellent phenomenon 
disappears on the applied surface. Necessary time for this will 
be less than about one minute. If it is necessary to apply the 
above process for more than one minute to have the water repellant 
phenomenon disappear, perform solvent washing or reduce the 
applied area. 
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Wash with clean water. 


Perform anodic etching with Selectron activator #? at room 


Lemperature from 4 to 15V. Necessary time is less than about 30 
seconds. 


of smut is observed, perform а) above etching (removal of smut) 
with Selectron activator #3. 


Wash with clean water. 


When the material of a part to be plated is anticorrosive or heat- 
resistant steel, perform the following nickel strike plating. 
When it is other than anticorrosive or heat resisting steel, 


perform cadmium plating directly. 


Solvent : Selectron SPS 563 
Conditions : temperature: room temperature 
voltage : 4 to 30V 


plating time : 3 to 5 minutes 
Wash with clean water, and move on to cadmium plating directly. 


Perform cadmium plating and the subsequent process according to 
рагаргарһ З.А. (6) and the subsequent. 


ТГ the applied portion is high carbon steel and occurrenc 
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FITTING ASSEMBLY-VERTICAL STABILIZER 
| PART NO. 01-38101-11/-12/-31/-32, 01-38106-11/-13 


DESCRIPTION AND OPERATION 
1. Description 


The fitting comprises the four fittings on the fuselage side for installa- 
tion of the vertical stabilizer, the two forward side fittings being in- 
Stalled on the aft fuselage circular frame with four bolts respectively and 


the two aft side fittings being installed on the aft fuselage circular frame 
with four bolts and ten rivets respectively. 


The forward fittings are consisted of an aluminum alloy forging and a bush- 
ing respectively and the aft fittings are aluminum alloy forgings. 


The aft fittings for airplanes prior to #28 however, are provided with a 
bushing in the vertical stabilizer mounting hole. 


2. Operation 


These fittings are the fuselage 


side hardwares to fix the vertical stabi- 
lizer. 


3. Leading Particulars 


Fwd Fittings: | | ч 
External Dimensions: Approx. 120 mm x 180 mm x 120 mm(4.7" x 7.1" x 4.7") 
Weight: Approx. 1.7 kg (3.7 lbs.) 

Aft Fittings: 


External Dimensions: Approx. 70 mm x 80 mm x 290 mm (2.8" x 3.1" x 72,4") 
Weight: Approx. 1.6 kg (3.5 lbs.) 
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PART NO, OI-38101-117-12/-31/32, 01-38106-11/-19 


DIGASGEMBLY 


і. Disassembly (see Figure 1101) 


А. Remove the vertical stabilizer and the rudder according to paragraph 


55-30-1,1. 


B. Remove the upper bolts (8) of the fittings (01-38102-3, 01-381595-7, 
91-38104-3, 01-38105-3) for installation of the vertical stabilizer 
on the F. STA. 8554 aft fuselage circular frame. 

C. Remove the attaching bolts (11) of the forward fittings (01-38101-11, 
-31/-12, -32), and remove the fittings. 

Note: 1) When removing the fittings under the condition that the 
vertical stabilizer and the rudder are installed, hang the 
stabilizer with the sling (01-96601), draw out the fittings 
one side by one side and remove them. 
oince the inside bolts cannot be pulled out because they come 
in contact with the member of the stabilizer, loose the bolts 
and remove them together with the fittings. 

2) Since the aft side fittings (01-38106-11/-13) are installed 
with four bolts and ten rivets, they are not removed. 
353-40-3 
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FITTING ASSEMBLY-VERTICAL STABILIZER 
| PART NO. 01-38101-11/-12/-31/-32, 01-38106-11/-13 


CLEANING 


Remove the paint with paint remover (MIL-R-25134). 
CAUTION: MASK THE AIRFRAME SURFACE SURROUNDING THE FITTING AND BE CAREFULL 


МОТ TO APPLY THE PAINT REMOVER TO THE AREAS OTHER THAN THE 
FITTING. 


2. Clean with cleaning solvent (P-D-680). 


WARNING: WHILE USING THE SOLVENT, PROVIDE GOOD VENTILATION. DO NOT INHALE 


RICH SOLVENT VAPOR OR SMEAR THE SKIN WITH THE SOLVENT. KEEP THE 
SOLVENT AWAY FROM FIRE. 


3. After cleaning, dry with a lint-free cloth or with dry compressed air of 
max. 1.4 kg/mm2 (20 psi) pressure. 
53-h0-3 
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FITTING ASSEMBLY-VERTLOAL STABILIZER 
| PART NO. O1-38101-11/-12/-31/-37, 01-38106-11/-13 


INSPECT I ON/CHECK 


l. Visually inspect all the parts, for dents, cracks, recessions, ACY LEnS? 


Corrosion as well as indication of wear. 


no 


Perform dye-check (MIL-I-6866) with regard to all the parts. 


3. Check the dimensions at А, C, and E of Figure 601, whether they meet the 
requirements specified in Table 601. 
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FITTING AGOEMBLY-VERTICAL STABILIZER 
| PART NO. 01-3J8101-11/-12/-3i1/-32, 01-38106-11 /-154 
REPAIR 
1. Repair 
А. Polish out small damages (nicks and scratches) and slight. carrosion on 
| the surface. Use grade #600 to 800 aluminum-oxide abrasive гт 


(P-L-451) for the aluminum alloy main body. 


Replace with a new bushing when red or black rust and separatior of 
plating are found on the end face of the bushing. 


Remove deep corrosion on the surface of the lug of the fitting in 
accordance with STRUCTURAL REPAIR MANUAL 53-8-2. 


г. Refinish 


A. Touch up the polished surface of aluminum alloy main body with Alodine 
(MIL-C-5541). 

B. Apply one coat of wash primer (MIL-C-8514) and two coats of zinc- 
chromate primer (MIL-P-8585) on the surface of the fittings 
(01-38106-11/-13). Apply one coat of epoxy primer (MIL-P-23377) and 
two coats of epoxy enamel (MIL-C-22750) on the surface of the forward 
fittings (01-38101-11,-31/-12,-32). 

C. 


Appiy fillet seal (PR1422 Class A or equivalent) on the end face of 
the steel bushings (2) and (4), 


3. Replacement 


А. Replace all the parts which do not pass the dye-check inspection 
(MIL-I-6866). 


B. Replace the bushings which do not meet the dimensional requirements 


specified by A and С of Table 601 with regard to A and С of Figure 
601. 


C. When replacement of the bushings is required, press the old bushings (2), 
(4) and (6) [ or (2A), (4A) and (6A), or (2B), (4B) and (68)] out of 
the fittings (1), (3) and (5), and measure the 1.0. of fittings. 
Then, depending upon the result of measuring, replace the bushings by 
either of the following procedures. 
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(1) When the I.D. of fittings meets the requirements of B and D of 
Table 601, apply a thin coat of wet seal (PRI422 Class A or 
equivalent) to the bushing (2) and (4) and the fitting (1) and 
(3), and wet zinc-chromate primer (MIL-P-8585) to the bushing (6) 
and the fitting (5) over the external surface of the new bushings 
(2), (4) and (6) and the applicable surface of fittings (1), (3) 
and (5), and press the bushings into the fittings. 

After pressing the bushings (2) and (4) into the fittings (1) and 
(3), line-ream the inner diameter of bushings to meet the I.D. 
requirements of А of Table 601. 


(2) When the I.D. of fittings exceeds the allowable values of B and D 
of Table 601, rework the I.D. of fittings to the dimensions 
specified by B) and Dj of Table 601, and press the new bushings 
(2A), (4A) and (6A) for salvaging into the fittings (1), (3) and 
(5), after applying a thin coat of wet seal (PR1422 Class А or 
equivalent) to the bushing (2A) and (4A) and the fitting (1) and 
(3), and wet zinc-chromate primer (MIL-P-8585) to the bushing (6A) 
and the fitting (5) over the external surface of bushings and 
the applicable surface of fittings. 

After pressing the bushings (2A) and (4A) into the fittings (1) and 
(3), line-ream the inner diameter of bushings to meet the I.D. 
requirements of А of Table 601. 


(3) When the I.D. of fittings meets the requirements of Bj and Dj of 
Table 601, press the new bushings (2A), (4A) and (6A) for salvaging 
into the fittings (1), (3) and (5) after applying a thin coat of 
wet seal (PR1422 Class A or equivalent) to the bushing (2A) and 
(4A) and the fitting (1) and (3), and wet zinc-chromate primer 
(MIL-P-8585) to the bushing (6A) and the fitting (5) over the 
external surface of bushings and the applicable surface of fittings. 
After pressing the bushings (2A) and (4A) into the fittings (1) 
and (3), line-ream the inner diameter of bushings to meet the I.D. 
requirements of А of Table 601. 


(4) When the I.D. of fittings exceeds the allowable values of B] and 
ру of Table 601, rework the I.D. of fittings to the dimensions 
specified by B» and Do of Table 601, and press the new bushings 
(2B), (4B) and (6B) for salvaging into the fittings (1), (3) and 
(5), after applying a thin coat of wet seal (PR1422 Class A or 
equivalent) to the bushing (2B) and (4B) and the fitting (1) and 
(3), and wet zinc-chromate primer (MIL-P-8585) to the bushing (6B) 
and the fitting (5) over the external surface of bushings and the 
applicable surface of fittings. 

After pressing the bushings (2B) and (4B) into the fittings (1) 
and (3), line-ream the inner diameter of bushings to meet the I.D. 
requirements of A of Table 601. 
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When the 1.0. of fittings meets the requiremensts of Bo and Do ^f 
Table 601, press the new bushings (2B), (4B) and (6B) for salvaging 
into the fittings (1), (3) and (5), after applying a thin coat of 
wet seal (PR1422 Class А or equivalent) to the bushing (ОВ) and 

| (АВ) and the fitting (1) and (3), and wet zinc-chromate primer 
(MIL-P-8585) to the bushing (6B) and the fitting (5) over the 
external surface of bushings and the applicable surface of 
fittings. 

After pressing the bushings (2B) and (4B) into the fittings (1) and 
(3), line-ream the inner diameter of bushings to meet the Г.Г. 
requirements of А of Table 601. 


When the I.D. of fittings exceeds the allowable values of Ep and 
Do of Table 601, replace the fitting assembles in their entirety. 
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FITTING ASSEMBLY-VERTICAL STABILIZER 
| PART NO. 01-38101-11/-12/-31/-22, 01-38126-11/-13 


ASSEMBLY 


1. Assembly 


A. Apply а coat of sealing compound PR1436G (MIL-S-81733) or PR1422 Class 
A (MIL-S-8802!) or equivalent to the grip face of the bolts {11}, and 
insert them to the forward fittings (01-38101-11,-12,-31,-32). 


B. Install the forward fittings (01-38101-11,-12,-31,-32) to the attachment 
fittings (15), (16), (17), and (18) of the vertical stabilizer on 
«he F. STA. 8554 frame, and tighten the nuts (10) to 1300-2160 in-lb 
torque to prevent the bolts (8) from turning. Paint slip marks on the 
nuts. 


C. Apply a coat of sealing compound PR1321 class A (MIL-S-8784) to the 
heads of the bolts (11). 


D. Install the bolts (11). Tighten the nuts to the standard torque, and 
paint slip marks to the nuts. 
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ІТІТІШ, AOFM Y УЕНВГІСАТ. TARBIETZEP 
o] Wed 1/-12/- H/- M, ОР Ем, 


ITO ANT CLEARANCES 


i 


xi 


| 


| 
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209 э8за 
E-O-ES 


TL/Oc AON 


Table 601 Fits and Clearances 


шаа —‏ .ف 


Original Design Limits 


Dimensions mm (inch) Assembly Clearance 
mm (inch) 
MEL | || ЕС 


22.230 22,210 
` 0.025 0,076 (0.8756) 0.086 
(0.0010) (0.0030) (0.0034) 
(0.8732) 


Service Wear Limits 


Dimension Limits 


Mating h Maximum 
Index No. mm (inch) Allowable 
Pig. 1101 


21.039 
(1.0635) (Біз Tight | Fit Tight (1.0645) | Fit Tight 
0.051 0.102 0.025 
27.0891 (0.0020) (0.0040) 27.039 (0.0010) 
(1.0665) (1.0645) 
28.013 28.039 
(1.1029) [Fit Tight | Fit Tight (1.1039) | Fit Tight 
0.051 0.102 0.025 
28.089 (0.0020) (0.0010) 28.039 (0.0010) 
(1.1059) (1.1039) 
29.013 29.039 
(1.1422) [Fit Tight | Fit Tight (1.1432) | Fit Tight 
0.051 0.102 0.025 
29.089 (0.0020) (0.00ю) 29.039 (0.0010) 
(1.1452) (1.1432) 


25.65 
(1.010) 

" 2 | "E 25.65 3.53 
22.1 0.130 0.139) (1.010) 0.139 
(0.8737) (0:139) 
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FITTING ASSEMBY-VERTICAL STABILIZER 
PART NC. 01-38101-11/-12/-31/-32, 01-38106-11/-13 


TROUBLE SHOOTING 


iot applicable. 
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FITTING ASSEMBLY-VERTICAL STABILIZER 


STORAGE INSTRUCTION 


Not applicable. 
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FITTING ASSEMBLY-VERTICAL STABILIZER 


PART NO. 01-38101-11/-12/-31/-32, 01-38106-11 -13 


SPECIAL TOOLS, FIXTURE AND EQUIPMENTS 
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FITTING ASSEMBLY-VERTICAL STABILIZER 
| PART NO. O1-38101-11/-12/-31/-32, 0i-38106-11/-18 


ILLUSTRATED PARTS LIST 


THIS PASE INTENTIONALLY LEFT BLANN. 


— 
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1. Exploded View 


VIEW В" / VI 


Fitting—Vertical Stabilizer 
Epp Sep 30/86 
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2. Group Assembly Parts List 


FIGURE 

& PART NUMBER 

INDEX = 

По} - 

- OL-38101-11 
- 01-38101-31 
- 1 | 0l-38101-23 
-1А| O1-38101-33 
-2 O1-38101-5 
-2А 01-38101-15 
-2П 01-38101-17 
- | 01-3810] -12 
- | Ul1-38101-32 
-3 01-38101-4 
-ЗА 01-38101- 34 
-1 | 01-38101-5 
“4A 01-38101- 15 
-4B 01-38101-17 
3 01-38106-11 
-5 01-38106-3 
-5 01-38106-5 
-БА 01-38106-25 
-6B 01-38106-27 
E 01-38106- 13 
-8 NAS336CPA-15 
-9 ANG60-616L 
-10 MS20365-624 
«11 MS20002-12 
-12 MS20002C10 
-13 M 520002-10 
-14 42FW-1018 
“15 01-38102-3 
-16 01-38103-3 
-17 01-38104-3 
-18 Ü1-38105-3 
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"rris = VIRTICAL STABILIZER 


Di susami] у CATETE Бірнге 1.) 


А. асе the sors gbomi properly. 

В. Remove bhe toil cone (G] -394. 0). 

2. Remove tno tillet (0-34). 

D. Remove the uper cover (01-38501). 

Қ.  Hemove the dorsal fin cover (L1-342P9C-15)j. 

Е. Disconnect the rudder control cable at the turnbuckle in tre after Бә- 
lage, and fix the cable ut the pulley with а clump to avoid slack of the 
cable. 

G. Remove the rudder (01-23001-301). 

Gau TION: IN CASE THE VIRTICAL STABILIZER IS TO BE REAOVED WITE ТЕХ 
RUDDER INSTALLED, THE PROCEDURES DESCRIBED BELOW SHALL БЕ 
FOLLOWED INSTEAD OF STHPrs Е AND G. 
(1) Fix tne trim tab control cable ut the actuator dram with 21822. 
(2) After fastening tne quadrant witn installatior, 3iscorrect tne соп- 
trol cable from tne rudder tension regulator. 
(3) Fix the cable disconnected ir Stay (2) above at tne pulley in the 
after fuselage to avoid вок. 

H.  nemove all access doors. 

J. Disconnect tne electric harness of the VOR antenna at the commearztcr іс 
the after Газе аве. 

А. Disconnect the bonding jumper between the root rib ana tne Гизе 2525 

L. Disconnect tne de-icer auct near the rudger root rib. 

М, Disconnect the electric wiring of ihe ae-icer at tre lower рагі or tne 
leading edge. 

s. Hane the stabiliser with tne sling (01-96501). 

P. Remove bolt (11), washers (12), (13) and (Q4), ала nut (19) афа 
the rear spur. 

Q. Remove taper bolt (3), sleeve (4), washers (5), (6) und (7), and nut үл) 
attucning the front sper. 

F. Fill ur tne rudder slowly. 
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Inspection (see Figure 1) 


A. Visually inspect all the parts for dents, cracks, depressions, grate hete, 
corrorslon as well as indication of wear. 


B. Check the attaching parts of the front spar fitting (1) and (2) for 
cracks by magnaflux inspection. 


С. Check the attaching parts of the rear spar fitting (9) and (10) for 
cracks by magnaflux inspection. 


3. Repair 


A, Polish out small damages (nicks and scratches) and Slight corrorsion 


on the surface, and use crocus cloth (P-C-458) or grade #600 to 800 
aluminum-oxide abrasive cloth (P-L-451). 


Note: When deep corrorsion exists, remove it depending on the concrete 
examples for repair in STRUCTURAL REPAIR MANUAL55-7-2. 


B. Touch up the polished surface with Alodine (MIL-C-5541). 


C. Apply one coat of epoxy primer (MIL-P-23377), and two coats of epoxy 


enamel (MIL-C-22750) on the surface of the front spar fittings (1) and 
(2). 


4. Fits and Clearances 


ihe fits and clearances shall be in accordance with Table 1. 
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| Assembly (See Fipuve 1) 


Installation is accomplished in Lhe reversed order of the removal tenant s, 


Note l: Install the taper bolt (3) and sleeve (A) shown in View A without 
play. The tighlening torque of the front праг atta hing nut. fF, 
shall be 250 to 3^0 in-lb. 


Attachment fitting А теп firt 
on fuselage side ttachment itting 
on tail side 


л 


== 


| 
سے‎ 
UN N —H 


6. Washer (1) | 
ба. Washer (2) 5 la 


| Figure ] 
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—— ү= I эх» 


Protrusion А ?.o—™5.6 (REF) 0.6--7.6 


Protrusion В . 29 о.0Т-9.0 


Taper bolt 01-20906-1 01-20906-11 01-20906-21 


Washer (1) 01-20908.-1 01-20908-1 01-20908-3,-5,-1 


Мазһег (2) М520002-12(#28—) MS20002-12 

Use the washer (2) Use the most adequate 

as necessary during | washer (1) depending 

installation on the protrusion. 
Use the washer (2) as 
necessary but the 
number shall not exceed 
2. 


NOTE 2: Replace the washers (1h), (14а) ог {14b) for the rear spar attach- 
ing fittings shown in View B with new parts without fail. 
Determine the thickness of washers when they are installed in 
accordance with the following instructions: 


(а) Place the washer (14) on the attaching fitting on the fuselage 
side. (Bolt tightening torque: 0) 


(b) Measure the clearance "+" between the washer and the attaching 
fitting (9) on the tail side. 


= === — = 


+ 
f ——-- 
fi 
Î 
Nen 
bow ue 


Sry 


1 
К, 

| 
Г 
L 


| 


— 
ААА 


14,14a,14b(Washer ) 
| | Clearance "t" 


(01-20910-3(%.80пш%0.25 = 


thick) =! ШЕ | 13 
Reference 4 (01-20910-5(5.40mmt0.25 | | 


thick) 12 
(01-20910-7(6.00mmt0.25 -- .. 
thick) VO 11 
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